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Abstract
RETENTION SERVICES PROVIDED FOR BILINGUAL STUDENTS
ENROLLED IN THE MINORITY ENGINEERING PROGRAM,
SCHOOL OF ENGINEERING: AN ANALYSIS
(September 1980)
Mariano Trujillo Villanueva, B.S., Ithaca College,
Ed.D., University of Massachusetts
Directed by: Dr. Gloria de Guevara
Support services of the Minority Engineering Program
(MEP) of the School of Engineering, University of Massachu-
setts were evaluated. Revised were such services as student
recruitment; pre-freshmen counseling; pre-college participa-
tion in a pre-engineering one-v/eek summer program; academic,
career, and personal counseling; supplementary financial aid
and tutorial services. The bilingual student population
utilizing the MEP was polled to obtain student perceptions
of the efficacy of MEP services. In seeking to create a
survey instrument which would most precisely solicit student
perceptions about the components of MEP, I reviewed perti-
nent studies dealing with the retention of minorities in an
engineering program. Students were asked to evalute the MEP
services in helpfulness and the responses were analyzed in
the context of pertinent demographic data obtained in the
first part of the survey instrument. My personal knowledge
of the needs of students, together with feedback provided by
vii
the students, was used to formulate recommendations for the
improvement and expansion of MEP serivces. Where the find-
ings were inconclusive due to the delimitations of the study
described in Chapter I, a need to conduct further research
was noted.
/
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CHAPTER I
INTRODUCTION AND OVERVIEW
Statement of the Problem
The general question which is the focus of this dis-
sertation is whether sevices provided for blingual, minority
students utilizing the services of the Minority Engineering
Program (MEP) made any difference to their academic perform-
ance .
The Minority Engineering Program is an intervention
and support service designed to support, tutor and financi-
ally aid minority students pursuing an engineering degree.
Created in 1975, the MEP has accepted responsibility
for the development of intervention strategies that would
recruit and maintain minority engineering students for grad-
uation.
In this study, I concentrate on the bilingual students
and seek to analyze their perceptions of the efficacy of
services offered by the MEP. In order to put their view-
point in perspective, I also examine their academic and per-
sonal backgrounds and attempt to explain why students choose
to either seek or reject help in making academic, personal
and career decisions. It is the perceptions of the students
1
2which form the basis for recommendations concerning program
expansion and the implementation of new programs*
Because the majority of the bilingual students parti-
cipating in this study were Spanish-dominant, I have sought
to analyze their perceptions in the context of Hispanic cul-
ture. While all cultures, races and nationalities maintain
varying degrees of uniqueness, even after years of life in
the United States, it is the Hispanic community which is the
focus of this study. Not only do Hispanics in this country
maintain distinct cultural and social values, but they speak
a language different from that of the mainstream, thus set-
ting themselves apart even more.
For many years now, Mex ican-Amer leans have permeated
the literature and countless studies have been conducted
concerning why and how Mex ican-Ame leans fail educationally.
More recently, Puerto Ricans have joined the ranks of those
labeled "culturally deprived," "culturally different," "eco-
nomically deprived" and "economically and culturally disad-
vantaged," and similarly, have been subjected to endless
studies seeking to explain their failure to achieve in our
educational institutions.
In 1974, the Supreme Court of the United States, in
deciding the matter of Lau v. Nichols , unanimously agreed
that there "is no equality of treatment merely by providing
students with the same facilties, textbooks, teachers, and
3curriculum; . . . there is nothing less equal than the equal
treatment of unequals.
Throughout the 1960s and 1970s, educational institu-
tions in this country sought to motivate minority students
to remain in school and to continue on to higher levels of
education. Numerous programs were implemented for the pur-
pose of offering educational opportunities to those who had
not previously participaed in large numbers. Upward Bound
and Talent Search combined with new policies of "open admis-
sions” were only a few of the programs initiated during this
period.
In the early 1970s, a national effort was launched to
augment minority represetnat ion among the nation's profes-
sional engineers, lawyers, doctors and scientists.
The objective of the Minority Engineering Program at
the University of Massachusetts is to work with minority
students interested in engineering and motivate, orient and
support them so that they may become professional engineers.
One of the problems facing programs such as MEP is how
to remediate past failures of bilingual students so as to
avoid discriminating against them on the college level. As
more and more Latinos enter institutions of higher educa-
tion, these institutions are increasingly faced with the
problem of educating for professions students who lack fun-
damental skills in math, science and the language arts.
4As has been pointed out in Bilingual Education for
Latinos
,
the Latino population is the fastest growing minor-
ity in the United States.
As the fastest growing minority in the United
States, Latinps are also a very young population. The
median age of Latinos is estimated at 20.9 as compared
to 28.9 for the nation as a whole. Thirteen percent of
the Latino population is under the age of five. By the
latest count. Latinos account for one out of every 20
persons in the United States. Demographic predictions
indicate that their accelerated birthrate will, by 1981,
make them the majority in California and in most of the
Southwest. Carlos Ovando writing in the Phi Delta
Kappan in December 1977 stated that this demographic
pattern is being felt throughout the 10 states which
have a large concentration of Latinos. For example, in
the Los Angeles schools during the nine year period from
1966 to 1975, there was a 50% increase in the Latino
student population. New York, Florida, Illinois, and
New Jersey are experiencing similar increases. Expan-
sion in the midwestern states has been estimated at 100%
between 1960 and 1970.
Despite its diversity and vitality, the Latino
population, in general, is not doing well in American
schools. Except for native Americans, they have the
highest dropout rate among the minorities in the United
States. Their educational attainment is below that of
whites, blacks, Asians, and all other minorities except
native Americans. The National Assessment of Education-
al Progress, in its May 1977 report, examines the
achievement of Latinos ages 9, 13, and 17 in the areas
of social sciences, science, mathematics, career and
occupational development, and reading. The report con-
cedes that Latino achievement is consistently below the
achievement of the total national opulation and of white
students .
^
Because of the increased number of Latino students,
school administrators are beginning to understand the need
to alter the very foundations of American educational phi-
losophy. The ethnocentric viewpoint is beginning to give
way to a pluralistic perspective in order to accommodate the
5multi cultural population in our schools. Special support
programs, such as MEP, are being created in order to ensure
students receive more than the "egual treat™
ment of unequals” referred to in the Lau decision.
This study seeks to determine if, by offering more
than equal treatment” academic achievement for minority
students is improved.
The question of lack of adequate role models for mi-
nority engineering students is examined in this study and
MEP strategies for dealing with this problem are evaluated.
A 1974 attrition intervention study at Carneg ie-Mellon
University done by Walter Abel found that minority students
usually fail for the following reasons: "Poor social/psy-
chological adjustment, poor academic preparation, preoccupa-
tion with financial affairs, lack of study skills . including
a failure to use institutional facilities and resources."^
It was my intention to study student perceptions of the ef-
fect of these same factors on their academic progress, and
the questionnaire used in this study reflects both the per-
sonal and academic components of achievement.
This study further addresses the problem of defining
minorities in engineering programs. Oliver and Zeffiro
offer a definition that describes such students as being
predominantly low-income youths with lower educational
achievement levels.^ I have at tempted to use the
6demographic data solicited by the survey instrument to de-
termine if low-income students who are also bilingual minor-
ity group members are, indeed, suffering from past educa-
tional and economical deficiencies which prevent achievement
in their present educational endeavor.
Michael F. Crowley, in his study, "Women and Minori-
ties in Science and Engineering" has shown that minority
students tend to choose disciplines other than engineering
in their freshman year. In 1971, of all minority groups
combined, only 7.2 percent of this population selected to
major in engineering. Of the group that chose engineering.
Many minority students who enter engineering colleges
have only a vague knowledge of the demands of an engi-
neering education and the available professional oppor-
tunities. The absence of a strong commitment to
engineering appears to contribute to a weak resolve to
complete the exacting work and discipline of an engi-
neering curriculum and a tendency to gravitate toward a
less demanding field of study.
^
My study addresses the question of commitment and
seeks to determine if the supportive academic, personal, and
career counseling components and tutorial seminars in any
way affect student commitment to the engineering program.
I also try to determine the influence on success or
failure of psychological factors such as low self-
confidence and v/illingness to admit that help is needed. in
studying these factors, I consider Abel's contention that
minority students are less likely to avail themselves of
support services and to uncover the reasons for such reluc-
tance to seek help.
7
The students were also questioned about their academic
preparation on the high school level and whether or not they
had attended vocational, rather than academic high schools.
Several studies have indicated that Hispanics tend to be
represented in the lov^est proportion of students of any eth-
nic group in academic high schools of major cities. 6 if
this was also true of the students enrolled in the School of
Engineering at the University of Massachusetts, how, if at
all, does it affect their current educational achievement
levels?
Finally, this study tries to evaluate the relationship
between family income and level of educational attainment by
the student. Does an inheritance of poverty continue to af-
fect the way a minority student functions at the college
level?
All of the problems and questions aforementioned are
used to profile the bilingual, minority students enrolled at
the University of Massachusetts' School of Engineering dur-
ing the period Spring 1979 through and including Spring 1980
and to provide the documentation necessary for the formula-
tion of program plans that will support the idea that sup-
plemental services are essential for minority students.
8Purposes of the Study
1. To study whether or not the support services offered by
MEP make any difference to student performance.
2. To review reasons for attrition among bilingual, minor-
ity students enrolled in the School of Engineering, Uni-
versity of Massachusetts.
3. To provide evaluations of specific components of MEP
overall services and to review reasons for the student
perceptions which form the basis for such evaluations.
4. To offer recommendations for program improvement and
ultimately, to aid in the academic performance and re-
tention of bilingual, minority students.
Significance of the Study
1. The study will profile the bilingual, minority engineer-
ing students enrolled in the School of Engineering, Uni-
versity of Massachusetts.
2. The study will contribute new information and identify
aspects of program services requiring additional re-
search.
3. The study will provide information to educational and
industrial decision-makers. The data gathered in this
study will be of use to other engineering intervention
programs providing services to Minority and Hispanic
students
.
9Definition of Terms
^tention. For the purposes of this study, retention is
defined as being enrolled in a particular educational insti-
tution and graduating within five years of matriculation.
Persons of Spanish origin . For the purposes of the study,
this term intends to describe persons whose families orig-
inated in Puerto Rico, Cuba, or any other Latin American
country.
Hispanic, Latino . These two terms refer to persons of
Spanish origin without specific reference to a country of
origin
.
Chicano, Chicanito . These terms describe Mexican-
Americans
.
Minority person . The Sloan Foundation Report, Minorities
in Engineering; A Blueprint for Action
,
defines minorities
as the "four under-represented groups” 7 and federal guide-
lines define minorities as "Negroes, Amer ican-Indians (in-
cluding Eskimos and Aleuts), Orientals and Spanish-surnamed
Americans (including those of Mexican, Puerto Rican, Cuban
or Spanish-American origin). For the purposes of this
study, I utilize the "four under-represented groups" of the
Sloan Report: Blacks, Chicanos, Puerto Ricans, and American
In terms of engineering professions, Asians areIndians
.
10
not considered minorities because they constitute 2.9 per-
cent of all engineers and 1.0 percent of the population.
8
Bilingual . For the purposes of this study, the term refers
to those persons who speak either Spanish or Portuguese in
addition to English.
Assumptions of the Study
1. That the Minority Engineering Program (MEP) at the Uni-
versity of Massachusetts needs to be assessed with bi-
lingual student feedback on an ongoing basis.
2. That the School of Engineering administration needs data
on which to base its decisions regarding the MEP, for
the purposes of reporting to other institutions, private
industry, and the government and for use as criteria in
the admission process for minority, students.
3. That the information gathered for the School of Engi-
neering administration is useful to other intervention
programs and agencies concerned with the retention of
minority students.
Delimitations of the Study
1. One hundred and forty-five students utilized the MEP
services but only thirty—eight of these students were
bilingual and, therefore, appropriate to this study.
11
2. Of the thirty-eight bilingual students, only thirty-six
chose to participate in the survey.
3. No Mexican-American undergraduates were available for
this study.
4. The study only concentrates on the MEP and does not pre-
tend to reflect the goals and needs of other n\inority
intervention programs.
5. This study does not study the cost-effectiveness of the
MEP program and only evaluates the cost-effectiveness of
one aspect of MEP—the ECO program.
6. The research instrument was a questionnaire and was thus
limited as a research instrument ot the extent that it
could elicit with validity and reliability only the per-
ceptions of the respondents.
7. The design of the instrument was such as to elicit only
subjective responses.
8. The study does not take into consideration student feed-
back presented in other instruments, such as course
evaluations and faculty evaluations.
Design and Methodology of the Study
Target population . The target population of the study were
the thirty-six bilingual students majoring in engineering
who were members of the Minority Engineering program at the
University of Massachusetts. This group included Puerto
12
Ricans, one Cuban, and immigrants from Latin America, and
eight Portuguese-speaking. There were no Mexican—American
undergraduates participating in the study.
The majority of the students are from "inner-city"
neighborhoods in New York, Boston, Worcester and Spring-
field. Most of the students come from poor backgrounds and
the majority receive financial aid. Many are academically
underprepared upon admission to the University.
The instrument . Reseach for the study was conducted by
means of a survey instrument, a questionnaire. Such an
instrument was intended to solicit the perceptions of the
bilingual, undergraduate student population utilizing the
support services of MEP. The questionnaire is based on a
concept of an "ideal" minority engineering progrma as sug-
gested by two publications of the Committee on Minorities
(CME), National Research Council of the Assembly of Engi-
neering, Washington, D.C.
Data collection . Data was collected directly from the in-
strument and processed using the SPSS (Statistical Package
for the Social Sciencos). With only a few exceptions, ad-
justed frequencies are used to report the findings. In some
cases, for specific reasons as defined within the appropri-
ate section, absolute or cumulative frequences are used.
13
Organization of the Study
This study is presented in seven chapters. Chapter I
presents the problem, the purpose and significance of the
study, a definition of terms, assumptions of the study, de-
limitations of the study, the design and methodology of the
study and the organization of the study.
Chapter II offers the reader a review of the pertinent
literature
.
Chapter III describes the subjects, materials, proce-
dures and statistical techniques of this investigation.
Chapter IV consists of the findings of the study
through an analysis of the data collected.
Chapter V discusses the significance of the findings
in the context of the bilingual, minority culture of the
subjects
.
Chapter VI offers recommendations for the expansion
and improvement of program services and is based on the
needs of the students as perceived by them.
Chapter VII is comprised of a brief conclusion and
recommendations for further research.
14
Chapter I Footnotes
.
^ Lau V. Nichols
, 414 U.S. 563 (1974).
A. Valverde, editor, Bilingual Educationfor Latinos, Washington, D.C.; As sociat ion for Supervision
and Curriculum Development, 1978, pp. 2-3.
Walter Abel, Attrition Intervention Study
, as citedin Marion L. .Oliver, "The Role of academic Advising in Com-pensatory Education Programs," lAME
,
Fall 1978. A publica-
tion of the Carnegie-Mellon University.
^Marion Oliver and Wendy Zeffiro, "Academic Prob-
lems," in Proceedings of the Workshop on Retention of
Minority Students in Engineering
, MIT and CME Publication,
^Michael F. Crowley, "Women and Minorities in
Science and Engineering," National Science Foundation,
Washington, D.C.: Division of Science Research Studies,
1977.
^See Table "Over-representation in Vocational Educa-
tion," at end of chapter.
n
'Alfred P. Sloan Foundation, Minorities in Engineer-
ing; A Report of the Planning Commission for Expanding
Minority Opportunities in Engineering, N.Y., N.Y., 1974, p.
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CHAPTER I I
REVIEW OF RELATED RESEARCH
AND LITERATURE
The very fact of natural and psy-
chological inequality is all the more
reason for establishment by law of
equality of opportunity, since other-
wise, the former becomes a means of op-
pression of the less gifted . . .1
Thomas Dewey
Although most Americans say that they believe in
equality, they are willing to accept inequality in virtually
sphere of day-to-day life. It is possible to believe
that "all men are created equal" or that "all men are equal
in the eyes of the law" and simultaneously believe that some
individuals are more competent than others. Ours is a so-
ciety that believes competence should be rewarded by success
and incompetence punished by failure.
However, while accepting the fact that not everyone
will have the same amount of education, political power, or
the same ability to live well, we, as a nation, like to be-
lieve that everyone v/ill have an equal opportunity to suc-
ceed or fail.
The Sloan Foundation Report (1974) has stated that ad-
mission into engineering schools has, for many reasons, been
prohibitive to members of the racial minorities. Such
17
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difficulty in obtaining the education required for entrance
into the engineering professions has prevented minority en-
gineers from reaching population parity with non-minority
engineers
.
Parity means equality and reaching population parity
means reaching equal and proportionate representation as re-
flected by the population. As an example, let us suppose
that all racial minorities combined comprised 20 percent of
the population. In order to achieve parity, 20 percent of
the professional engineers should be members of these racial
minorities. And, if there were approximately one million
engineers in the United States, then approximately two hun-
dred thousand should be members of the racial minorities.
Unfortunately, the reality is that members of minority
groups are not even close to achieving population parity in
the engineering professions.
The report by the Planning Commission for Expanding
Opportunities in Engineering (Sloan Foundation, 1974) stated
that in 1970, only 2.8 percent of the engineers in the
United States were Black, Chicano or Mexican-Amer ican,
Puerto Rican and Native American, even though these groups
constituted 14.4 percent of the national population at that
time. 2 With regard to engineering graduates, the Sloan
Report revealed that ". . . of 43,000 total engineering
19
graduates, only 407 were Black and only a handful from other
minorities. This was less than 1.0 percent representation
in the overall number of engineering graduates.
3
In a more recent report by Crowley (1974) to the
National Science Foundation, all minorities combined were
assessed to comprise a total of 4.75 percent of all employed
scientists and engineers. Of this group. Blacks comprised
1.8 percent, American Indians .096 percent, Asians 1.98 per-
cent, and others .9 percent.
^
In 1970, all four minorities combined comprised less
than 1 percent of all matriculated students in schools of
engineering. This figure has increased to 6.1 percent in
the Fall of 1978.3 numerical terms, there are now some
18,916 minority students enrolled in schools of engineering
across the country out of a non-minority population of
310,098. The combined minority population in the United
States is about 20 percent. Thus, minority groups are still
very far from achieving parity. By any interpretation,
these figures indicate that minorities are seriously under-
represented in the engineering fields. And, such a dispar-
ity is a key issue in the case for increasing minority rep-
resentation in engineering. Smikle (1977), in an unpub-
lished doctoral dissertation, has also noted this disparity;
"This represents an inequitable situation in numerical
terms but even more inequitable are the conditions that
created and support this unde r-representat ion . "
6
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Opportunities in Engineering
As a result of a coordinated national effort by edu-
cational institutions and private industry, the number of
minority students enrolled in schools of engineering has in-
creased dramatically. This increase is largely due to af-
firmative action laws^ and concentrated recruitment ef-
forts by schools of engineering.
Increasing the numbers of minorities in schools of en-
gineering was the first step. The second step was and re-
mains to ensure that minority engineering majors graduate.
The former has been accomplished to a degree. Graduation
rates have increased from 3.5 percent in 1973 to 4.3 percent
in 1978. However, it is important to keep in mind that the
non-minority student population in engineering rose 80 per-
cent and overall minority population has increased to nearly
16 percent.^
Minority enrollment in accredited colleges of engi-
neering has increased approximately 80 percent, bringing the
level of freshman enrollment of minorities to a national
level of 5.1 percent between 1965 and 1972.^
Data compiled for the CME Scope of the Minority Engi -
neering Effort Report indicate that in 1978, 6.1 percent of
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all students enrolled in schools of engineering repre-
sented Blacks, Hispanics, and Native Americans. Of the 6.1
percent, 63.4 percent were Blacks, 33.1 percent were
Hispanics, and 3.5 percent were Native-Amer icans . 10 (See
Table 4.)
Ihere are many indications that American society wil
need to depend on greater development of technologies for
the future. The energy crisis and the decline of our urban
centers will necessitate the services of all types of engi-
neers. The Report on the Retention Task Force of the Com-
mittee on Minorities in Engineering (1977) expresses the
sentiment that all students interested in science and tech-
nology should consider engineering as a career because it
would mean that they are entering a profession where jobs
are guaranteed.
The immense scientific and technological challenges con-
fronting this country can best be met if all technically
talented individuals have an opportunity to contribute
to their solution.
H
Another study, conducted by Brehan (1975), further
corroborates the need for engineers;
The demand and supply of baccalaureate degrees are as-
sessed, with some analysis of the effect the declining
birth rate will have beyond 1983. The study reveals a
current shortage of all types of engineers, as well as
the considerable long-term shortage for 1983 because of
the probable response to the energy shortage. Electri-
cal, Industrial, and Chemical engineers will be needed,
with a marked increase in demand for highly specialized
types such as those in the areas of energy production,
biomedical and health systems and the field of aquacul-
ture.
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The energy shortage will create a future demand for
alternate sources of energy. America will need to develop
alternate technologies as well, and engineers familiar with
the fields of solar, wind and hydro-power will be needed.
Even the more conventional forms of energy production will
be seeking experienced and talented engineers.
Most older cities in the United States have begun to
decline, both physically and financially. The need to de-
velop methodologies for the maintenance and improvement of
transportation systems, solid waste disposal systems, and
the other systems which keep our cities functioning will re-
quire numerous engineering experts.
The common notion that our minority citizens are still
relegted to the "back roads" of America is fast disappearing
and incresingly, it is our decaying urban centers that at-
tract vast number of Blacks, Puerto Ricans and Chicanos. In
every major urban school district, educators are finding
sizable numbers of minority students and the percentage is
steadily growing. The search for better employment opportu-
nities has led minorities to seek out the urban centers.
The term, "inner city youth" has become synonymous V7ith
"minority" youth.
Because of the desperate need for more engineers, pri-
vate industry and engineering colleges have become willing
to invest in engineering programs. And, it is now true that
23
these same industries and colleges are seeking to encour-
age minority students to major in the technical sciences.
Due to affirmative action legislation and the fact that
women and minority populations represent an untapped human
resource, such previously under-represented groups are now
being considered for positions within industry.
A baccalaureate degree in engineering will also open
the doors to employment in other careers such as business
and administration. Because the engineering sciences re-
quire highly disciplined individuals, corporations seek such
potential leadership qualities.
J. Standford Smith, author of numerous articles on the
lack of minority representation in engineering, was one of
the first to observe and document that at General Electric,
where he works, minority persons were wholly absent. As he
has pointed out, this pattern is repeated in industry
throughout the country. It is Smith's contention that equal
opportunity laws have been, for the most part, ineffective
in providing opportunities for qualified middle and upper
management minority members. Smith notes that it takes many
years before anyone can reach a high-level position of cor-
porate responsibility and influence and that minorities are
not being properly prepared to assume such positions.
24
It takes about 15-20 years for people to rise to the topleadership positions in industry* So / if industry isgetting 1% minority engineers in 1972, it means that in
1990^ thdt s th6 proportion that will GinargG from thG
competition to the top leadership positions in industry.
This is a formula for tragedy.
Compliance with Affirmative action guidelines has
spurred the admission of minorities to schools of engineer-
ing since 1970. The threatened loss of funding is probably
a major factor in the decision of previously all-white
schools to begin recruiting and admitting minority students.
Smikle (1977) offers the following explanation for
compliance to Affirmative Action guidelines:
. . . the requirement of compliance to affirmative ac-
tion guidelines on the part of academic and industrial
communities has been the single most significant factor
that has served to bring about a change in their collec-
tive attitudes toward minorities. In the case of educa-
tional institutions, this influence has been exerted
primarily at the post-secondary level. At the secondary
level, there has been little effort to bring about a
beneficial change. The difference in the academic cli-
mate is very marked. Suffice it to mention here that
universities (particularly state universities) strongly
depend on grant monies and other forms of federal sub-
sidies to maintain viable research and development pro-
grams whereas, the secondary public schools appear to
depend to a much lesser degree on such funds.
Affirmative Action legislation and the need for a
growing number of engineers has developed into a national
interest in minority participation in engineering education
and has prompted the development of national and regional
organizations to assist in the coordination of college and
industrial programs. Some of the more significant efforts
to increase minority participation in engineering have been
25
(1) In 1972, the Minority Engineering Education Effort
(Me 3) Task Force was organized by the Engineer's Council
for Professional Development (ECPD), now known as the Ac-
creditation Board for Engineering and Technology (ABET).
Their purpose is to identify and motivate minority high
school students who express an interest in engineering.
(2) In 1973, the National Academy of Engineering (NAE)
called chief executives of leading corporations, universi-
ties, engineering societies, minority organizations, and
federal agencies to discuss various appraoches to the re-
cruitment, training and financing of minority students in
engineering . 15 this symposium, it was decided to co-
ordinate a national industrial and educational effort to in-
crease the nation' a minority engineers within a decade. The
means of doing so was to be the increasing of the annual
number of minority engineering graduates from 500 to 5,000.
The conference projected a goal that would increase the num-
ber of minorities tenfold in order to create parity in the
population. Such parity would first be seen in the freshman
class of 1982 and in the graduating class of 1987.
(3) In order to achieve this, the NAE formed the Com-
mittee on Minorities in Engineering (CME) in April 1974.
The CME was charged with coordinating efforts to increase
minority participation.
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Today, the Committee works on the decision-making level
with interested organizations, institutions, and groupsthat set goals, initiate prposals, allocate resources,
and influence other efforts to increase minority parti-
cipation in eng ineer ing
.
(4)
Two other significant events occurred in 1974.
The first was the publication of A Blueprint for Action
,
a
comprehensive report by the Planning Commission for Expand-
ing Minority Opportunities in Engineering, supported by the
Alfred P. Sloan Foundation. The report offers guidelines
and recommendations for increasing opportunities in engi-
neering education for under-represented minorities.!^
The second major development was the organization of
Minority Introduction to Engineering (MITE) Program by the
ECPD (now ABET). MITE programs are one or two week summer
programs conducted by engineering colleges for minority
youths with an interest in engineering who have completed
their junior year of high school.
(5) The National Fund for Minority Engineering Stu-
dents (NFMES) was established in 1975 to help increase the
supply of minority engineers. The fund has been recognized
as the national organization designated to raise and distri
bute the extensive financial resources needed to improve ac
cess to engineering students.
(6) In 1976, the National Coordination Center for Cur
riculum Develpoment (NC^D) was established to promote a
better understanding by teachers, minority students and
27
parents of the nature of modern engineering work and to im-
prove the required skills of college-bound minority students
who want to pursue technical careers. In addition, the
National Consortium for Graduate Degrees for Minorities in
Engineering has, as its main objective, the increase in num-
ber of minority men and women with graduate degrees in en-
gineering ,
Regional organizations and consortia have also ini-
tiated programs to increase the number of minority
engineers. Some examples are:
CIC+ (Committee on Institutional Cooperation Plus Midwest
Program for Minorities in Engineering);
MASS-PEP (Massachusetts Pre-Engineering Program for
Minority Students);
MESA (Mathematics, Engineering, Science Achievement) serving
the West Coast, primarily.
PRIME (Philadelphia Regional Introduction for Minorities in
Engineering )
;
SECME (Southeastern Corsortium for Minorities in
Engineering )
TAME (Texas Alliance for Minorities in Engineering).
These programs all focus on the delivery of educa-
tional enrichment activities and services to minorities.
These efforts have gained the support of industry,
foundations, universities, engineering societies, government
28
agencies, minority organizations, private and public
schools, and other institutions interested in providing op-
portunities for minorities. The supporting institutions
have expressed their commitment to expanding educational and
economic opportunities for minorities in the following ways:
(1) by donating the time of their highest executives
and of other personnel to the National Advisory Council on
Minorities in Engineering (NACME), the National Fund For
Minority Engineering Students (NFMES) and other organiza-
tions ;
(2) by providing financial support to engineering
scholarship programs, university retention programs, and
high school preparation and guidance activities;
(3) by organizing and supporting national and re-
gional organizations that produce guidance materials,
coordinate curriculum efforts, and increase the pool of pre-
pared minority high school graduates interested in an en-
gineering education;
(4) by hosting special activities for minority
students such as career days, computer courses, and
mathematics and science contests; and
(5) by sponsoring events that alert the general
public and key institutions to the national effort to
increase minority representation in engineering.-^®
I
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In summary, there is now an unprecedented effort of a
broad scope being made by both industry and schools of engi-
neering aimed at the recruitment of the minority student for
entry into the ranks of engineering and science profession-
als. Still, there is a growing disparity between minority
enrollment and graduation.
Retention of minority students for graduation is still
a major challenge to be met. Data reported in the National
Research Council report on the Retention of Minority Stu-
dents in Engineering (1977) show that despite the national
effort to increase the number of minority students in engin-
eering, progress has been marred by an unacceptable drop-out
rate for minority students when compared to all other
students
.
Admissions into engineering colleges formerly repre-
sented the single most difficult obstacle for minorities in
the engineering sciences. While greater opportunities are
developing for minorities in terms of access to and entry
into engineering schools, minorities across the nation are
finding it difficult to successfully terminate their under-
graduate studies and are thus not reaching the engineer-
ing professions. The retention of minorities in science and
engineering programs is a major problem.
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Since 1972, strides have been made in increasing thethe enrollments of minorities in engineering schools.Such growth is a result of extensive recruitment by man
engineering schools. However, graduation rates are notincreasing at the same pace as enrollments . 20
In the late 1960s and early 1970s, largely in response
to federal affirmative action programs, many engineering
colleges, like most of the country's professional schools,
accepted almost any minority applicant they could find, with
little regard for ability or training. This often led to
failure and a high drop-out rate, mainly in the student's
f irs t year. 21
Since the early 1970s, many strategies have been de-
veloped in order to increase retention rates, and v/hile
minority student retention rates are improving, minorities
lag behind non-minority students in obtaining their en-
gineering degrees. Nationally, there is a 12.1 percent dif-
ference in engineering school retention rates for minority
students (43.3%) and non-minority students (55.4%).
Retention in engineering colleges is not, however, ex-
clusively a problem for minorities; it is a problem for all
students in engineering. From one-third to more than one-
half of all entering students may be lost to engineering be-
tween the freshman and senior years of college. 22
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CHAPTER III
THE STUDY
Introduction and Overview
This chapter describes the methodology utilized,
including my research design, construction of the
instrument, computer and statistical methods utilized, and
the procedure for the collection and analysis of data. I
also describe the Minority Engineering Program (MEP) and
other ongoing programs, and further include a brief
description of the Minority Engineering Program staff.
The general goals of the study were;
1. To determine the effectiveness of the programs
servicing bilingual students;
2. To obtain student feedback for the purpose of
formulating recommendations for the improvement of
services
;
3. To determine the effect of MEP intervention
strategies. Questions which this study attempts to
answer are as follows: (a) Did the MEP make any
difference in the achievement level of the bilingual
students? (b) What was most useful? And (c) How, if
at all, did the MEP affect academic performance and
retention?
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The Population
The undergraduate population of the study consisted
of thirty-six bilingual students majoring in engineering at
the School of Engineering, University of Massachusetts.
This population included a majority of Puerto Ricans, one
Cuban, and immigrants from Central and South America who
hold permanent residence visas or who are American citizens.
The students come from predominantly "inner-city"
environments and represent the Boston, Worcester, Spring-
field, and New York City areas. Most students receive
\
partial or full financial aid, and most come from academi-
cally weak backgrounds when admitted to the School of Engi-
neering. Those students whose records contain SAT scores
indicate limited abilities in the areas of math and verbal
skills
.
Description of the Minority Engineering Program
The MEP brochure states;
The academic period. Fall, 1976 and Spring, 1977,
will mark the seventh consecutive year the School of
Engineering, U.Mass., Amherst, has been involved in
programs directed toward special students' needs.
During this period, significant emphasis has been placed
on the identification and selection of minority students
who exhibit the ability or potential ability to function
capably within a rigorous engineering environment.
Increasing numbers of minorities participating in the
engineering professions has been a primary goal of this
thrust
.
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In order to continue and expand this purpose, a
minority student office was created in the Fall of 1975.
This office is charged with the responsibility for de-
veloping strategies that will increase the number of
qualified minority students within the School of Engi-
neering preparing for professional careers. The office
is further charged with the responsibility for devel-
oping support services and programs that will work
toward retaining the student in his academic program
after he is admitted to the University.^
The MEP hires two graduate assistants to teach fresh-
man and pre-freshman level pre-chemistry and pre-physics
courses for two-thirds of a semester. Both introductory
courses are taken for three non-degree credits.
The core staff of the MEP is part of the overall
evaluation of the program and is crucial to the success or
failure of the program.
At the time of the administration of the survey
instrument used in this study, the following persons were
the Minority Engineering Program staff members: two Black-
Americans; one Mexican; one Anglo-American (of Irish de-
scent); and one Lebanese foreign student. In addition,
there was one part-time secretary.
The above staff members were responsible for the
following services:
(a) Engineering Career Orientation (ECO): A two-
week summer program (which became a one-week program the
summer of 1979)2 aimed at high school juniors and seniors
with an interest in engineering and the applied sciences.
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The objective of this program is to enable the participants
to become acquainted v^^ith the various fields of engineering
and with the demands of the profession as faced by practis-
ing engineers.
(b) Minority Student's Day and Engineering in Ac-
tion; These two events are one and two-day seminars held at
the Amherst campus of the University at the School of En-
gineering. These seminars serve to acquaint minority and
other high school students with the opportunities and
challenges available to those who acquire an engineering
education
.
(c) Academic Support (Tutorials): The long-term re-
tention of admitted students is a primary concern within the
School. Attrition is directly related to the student's
ability to comprehensively pursue his academic studies.
Problems that emerge related to the student's inability to
fully comprehend presented material are dealt with through
the offering of specific academic tutoring related to the
area in which difficulty is being experienced.
(d) Every effort is made to minimze the financial
burden imposed on the minority students and their families.
In the freshman and junior years of their program, supple-
mental financial support is offered if needed.
(e) Summer Employment Program; For those students
desiring related work experience, employment during the
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summer vacation is provided by leading industrial firms,
federal agencies, and agencies located in major eastern
cities.
3
Counseling is an integral part of the MEP's academic
activity. Academic counseling is officially only sup-
plemental counseling, but it is offered along with career
and personal counseling. The MEP's academic counseling
service helps students to plan their semester's program of
study, following a "flow-chart" sequence of courses. 4 At
the time of this investigation, no one single staff member
was soley responsible for this aspect of services offered.
A team effort approach existed. Career counseling basically
involved the seeking of engineering-related jobs during win-
ter recess, summer vacation, and college work-study employ-
ment during the academic year. The MEP maintains a career
library of industrial brochures and a large bulletin board
listing engineering vacancies.
Personal counseling addressed individual or family
concerns. Problems ranged from conflicts with professors,
dormitory issues, and financial problems to difficulties at
home. Illnesses of relative and other emotional problems
were also discussed during counseling sessions.
Methodology
After an exhaustive investigation to find a suitable
instrument which could be used to measure student responses.
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a questionnaire was selected. The questionnaire was based
upon the items presented in two lists published by the Com-
mittee on Minorities in Engineering, National Assembly of
Engineering. 5 One list described significant retention
factors, ordered by thirty-one engineering colleges. 6 The
other list suggested components of an "ideal" minority en-
gineering support program.
7
In formulating the questionnaire, I sought to pair off
items from one list with items on the other list and vice
versa. For example, motivation toward engineering was
listed first as the most significant retention factor. This
item was considered in relation to the items on the sug-
gested ideal minority support program list. Motivation
toward engineering seemed to be related to the following
types of services; student recruitment and selection,
program staff enthusiasm and encouragement, program-
sponsored introductory (preparatory) courses, diagnostic
testing and effective job placement. Effective and good-
quality counseling and supplementary financial aid also
appeared to be related to motivation.
The first item on the CME List suggested that the
ideal minority program would include a tutorial component
and support services. I hypothesized that this item was
relevant to items on the retention factors list. I sought
to determine if the tutorial component influenced the
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following retention factors: motivation toward engineering,
academic performance, self-confidence to do the work re-
quired, minority student attitudes toward non-minority
faculty and students, minority student attitudes toward
tutoring, and majority student and faculty attitudes toward
minority students. I continued to examine and compare all
other items on the two lists.
These hypotheses led to the development of the instru-
ment actually used in my research. The questionnaire was
divided into two sections: Section One being concerned with
demographic data and Section Two relating to the effective-
ness of MEP services as perceived by the students.
Section One of the questionnaire sought to determine
if the respondents' socio-economic background paralleled
that of other Spanish-speaking persons as evidenced by
national statistical indices. I also sought to determine if
the academic (high school) background of the respondents was
equal to that presumed to be adequate for the undertaking of
a study course leading to an engineering degree.
In order to analyze the obtained data, a greater
understanding of the bilingual student's background seemed
to be warranted. Basically, the information obtained in
Section One profiles the bilingual student's academic, per-
sonal, and family background.
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In particular, the following demographic data was
sought: What is the language proficiency of the bilingual
student? What is the dominant language? Who provides the
bilingual student with moral and financial support? Who
primarily influences the bilingual student in his choice of
engineering as a career? V^Jhat is the level of education at-
tained by the parents of the student? What is the family
size? What is the bilingual student's order within his
siblings? What percentage of matriculated bilingual stu-
dents in the program receive financial aid? Could such
students afford to attend the University of Massachusetts
without financial aid? What is their personal commitment to
the field of engineering? For what period of time have they
resided in Massachusetts? What kind of background in math
did they have before entering the University? What is their
grade point average in engineering and in their overall aca-
demic program? What kind of science preparation have they
had before entering the University?
Section Two of the instrument served to obtain data
regarding program services offered to bilingual engineering
students. Questions elicited information about academic
support, tutorials, academic, career and personal counsel-
ing, and feedback pertaining to financial aid.
Students were asked to comment on campus race re-
lations and any special problems or concerns they felt
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prevented their being able to concentrate on their studies.
They were also asked to provide suggestions for program
improvements that would benefit future students coming into
the program.
Specific questions asked for an evaluation of the MEP
with regard to the information provided by the Program/
overall program effectiveness and helpfulness, how effective
the tutorial component was, and how helpful were staff mem-
bers. The respondents were also questioned about their per-
ception of the value of MEP sponsored introductory chemistry
and physics courses. MEP counseling and financial aid ser-
vices were also evaluated by the students and students were
asked to state from what source they received academic,
career and personal counseling services. Preference for a
rural or urban environment in which to study engineering v/as
also polled.
Revisions of the Instrument
The research instrument underwent four revisions be-
fore a final version was developed. The first version^
was administered to six bilingual students as a sample
study. This version was a short questionnaire of two pages
and served to test the clarity of questions. Such issues as
unclear or difficult phraseology, frame of reference and
uniformity of method of response were all refined by the use
' I
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of this test instrument. I wanted to ascertain if any
questions were emotionally slanted toward a particular kind
of answer or if the wording of questions tended toward any
bias
.
Feedback from the respondents indicated that a great
number of questions were necessary for the obtaining of a
complete profile of the bilingual population. It also
became apparent that questions for students who had been
withdrawn were inappropriate to this student, and such
questions were removed from the instrument.
The second version^ of the instrument was concerned
with the best form of response to questions. The instrument
provided multiple choice answers to the questions and items
were randomly placed to faciliate speed and reduce boredom.
For this reason, "code” mode of responses were omitted. The
vast majority of the question items were close-ended.
A staff evaluation section was added during this
second revision. Because tutorial services are the primary
academic support service offered by the MEP, more questions
about tutorials were incorporated into the questionnaire.
The third revision^^ altered the format of the
instrument so as to make it easier for the respondents to
follow. Some questions were condensed through the use of
multiple choice responses, thus avoiding the need to ask the
same type of question repeatedly. For example, "Is your
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father a high school graduate?" "Is your father a college
graduate?" became one question: "Check the level of fath-
er s education; (a) high school (b) college (c) graduate
school ."
A final revision produced the instrument utilized in
this study.
All versions were reviewed by MEP staff members,
School of Engineering faculty members, and a representative
of the School of Education, Feedback received from such
persons was incorporated into the revisions.
Analysis of the Data
Data concerning demographic information and program
services was tallied, scored on coding forms, key-punched,
and then transferred onto computer cards. The cards were
then run through the University's computer system using the
Statistical Package for the Social Sciences (SPSS) program.
Absolute, relative, adjusted and cumulative frequencies were
obtained . 12
I d id several runnings of the program before any defi-
nite results were obtained. The computer results provided
frequency distributions, measures of dispersion and statis-
tical information for each of the 108 variables.
Conclusions and recommendations were based upon the
data obtained.
Chapter Three Footnotes
^Brochure of the Minority Engineers Program, School
' University of Massachusetts, Amherst, Mas
-L y / y •
Prior to 1979, ECO was a two—week summer program.
^Qp« cit
.
,
MEP Brochure.
'^See Appendix I.
^See Appendices II and III.
^Ibid.
"^Ibid .
^See Appendix IV.
^See Appendix V.
^^See Appendix VI.
^^See Appendix VII.
^^See Appendix VIII.
CHAPTER IV
THE FINDINGS
I.ntroduction. The following findings are presented in the
order of the research questions contained in the instrument
used in this study. The reader is referred to Appendix VIII
for item-by-item report of all responses to the survey in-
strument.
The findings stated in this section are as follows;
Percentages of Population ; All findings are presented
as adjusted frequency responses unless otherwise indicated.
They reflect the bilingual student population enrolled in
the School of Engineering at the University of Massachu-
setts. Thirty-six of the thirty-eight subjects responded to
the survey instrument.
MEP Respondents; Who Are They? the overwhelming
majority of the respondents (97.2 percent) were males; 19.4
percent of the subjects were under twenty years of age; 72.2
percent were in their early twenties; and, 8.3 percent were
in their early thirties.
61.1 percent of the students lived on the campus V7hile
38.9 percent lived off-campus.
Language Dominance ; The overwhelming majority, 97.2
percent of the respondents spoke more than one language
while only 2,8 percent reported that they were mono-lingual.
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29.4 percent reported that English was their dominant langu-
age, 58.8 percent reported Spanish as their dominant langu-
age and 11.8 percernt reported a language other than Spanish
or English as their dominant language.
Residency ; Most of the respondents (69.4 percent)
were residents of Massachusetts at the time of the survey;
30.6 percent were not. 28.6 percent of all respondents had
moved to Massachusetts after 1974, while 71.4 had not.
Number of Siblings and Sibling Order ; 33.3 percent of
the populationq uestioned reported having 0-2 brothers and
sisters, 36.1 percent reported having from 3-5 brothers and
sisters, and 30.6 percent reported having more than 5
siblings. 25 percent of respondents reported being the
first-born, one-half reported being the middle-born, and 25
percent reported being the youngest child in the family.
Academic Background ; More than half (55.6 percent) of
those questioned reported coming to college directly after
completion of high school while 44.4 percent had not. Of
the 44.4 percent reported a time-lag between high school and
college, 25 percent had been out of school for one year, 25
percent had been out of school for a period of 2-5 years,
and 50 percent had been out of school for more than four
years
.
38.8 percent of the respondents reported graduating
from a vocational high school and 61.1 percent reported no
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to the question, "Did you graduate from a vocational high
school?"
Career Preference ; 58.3 percent of the respondents
reported that they would consider changing their major and
41.7
percent said they would not. Of the 58.3 percent who
would consider changing, 38.1 percent would choose the
natural sciences, 47.6 percent would choose business, 4.8
percent preferred the social sciences, 4.8 percent would
choose the College of Arts and Sciences, and 4.8 percent
would choose yet another field of study.
Financial Aid : 33.3 percent of all respondents re-
ported being financially supported by their parents, 66.7
percent indicated that their parents did not sustain them.
83.3 percent of the population felt that the MEP
should work more directly with the Financial Aid Office, 2.8
percent reported that they did not believe such a relation-
ship was worthwhile, and 13.9 percent reported "other" as a
response to the question.
91.7
percent of the students reported receiving finan-
cial aid while 8.3 reported no financial aid was being re-
ceived .
14.3 percent of the respondents reported that they
could attend the University without financial aid, while
85.7
indicated that they could not attend without financial
aid .
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MEP Financial Aid ; 40 percent of those questioned re-
ported receiving financial aid from the MEP. 60 percent
said that they did not receive financial support from the
MEP. Of the 40 percent receiving aid, 7.1 percent reported
a MEP loan, 14.3 percent received a MEP grant, 21.4 percent
received book money, 7.1 percent reported receiving a col-
lege work-study job, and 50 percent reported receiving a
combination of these financial support services.
Emotional Support of Career Choice ; 68.6 percent of
the students indicated that their parents were fully suppor-
tive of their decision to pursue a course of study in engi-
neering while 31.4 percent reported that their parents did
not fully back their decision.
MEP Recruitment ; 17.1 percent of all respondents re-
ported that they v/ere recruited by the MEP, 82.9 percent re-
ported that the MEP was not responsible for their recruit-
ment. Of the 82.9 percent indicating that they were not re-
cruited by the MEP, 53.3 percent selected to come on their
ov;n
,
13.3 percent were recruited by another minority pro-
gram, 26.7 percent were recruited by the Bilingual Collegi-
ate Program, and 6.7 reported "other” as an answer to the
question
.
Summer Orientation : 52.8 percent of those questioned
reported that they attended the University's summer orienta-
tion while 47.2 percent did not attend for one reason or
another
.
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ECO: 94.4 percent of all respondents reported that
they did not participate in the MEP's pre-engineering, pre-
college summer orientation program. Only 5.6 percent re-
ported that they did attend and of that 5.6 percent, 20 per-
cent found the orientation helpful, 40 percent found it very
helpful, 20 percent found it was of little help, and 20 per-
cent found it was of no help whatsoever.
Grade Point Average : Regarding overall grade point
average, the participants polled reported the following
data: 11.8 percent reported an average of between 1.5 and
2.0; 32.4 percent reported an average of between 2.0 and
2.5; 44.1 percent reported an average of between 2.5 and
3.0; and 11.8 reported an average of between 3.0 and 3.5.
Regarding their grade point average in engineering,
the participants polled reported the following averages:
14.7 percent reported between 1.5 and 2.0; 29.4 percent re-
ported an average of between 2.0 and 2.5; 41.2 percent re-
poted maintaining an average of between 2.5 and 3.0; 11.8
percent reported averages of between 3.0 and 3.5, and 2.9
percent reported averages of between 3.5 and 4.0.
Records of bilingual students participating in the
survey indicate that 7.89 percent are fifth year seniors;
31.57 percent are seniors; 31.57 percent are juniors; 23.68
percent are sophomores; and 5.26 percent are freshmen.
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Mucational Attainme nt Level of Parents ; Respondents
reported that 2.9 percent of their fathers did not have an
education; 37.1 percent reported that their fathers had com-
pleted elementary school; 31.4 percent indicated that their
fathers had attended high school; 17.1 percent of the fath-
ers had attended college, and 11.4 percent of the fathers
attended graduate school.
The level of education achieved by mothers of the re-
spondents was reported as follows: 41.7 percent completed
elementary school; 50 percent finished high school; 5.6 per-
cent attended college; and 2.8 attended graduate school.
Initial Interest in Engineering : In regard to the re-
spondents' initial interest in engineering as a career, the
following data was obtained: 11.1 percent reported that
they first became interested through a relative; 8.3 percent
through a friend; 13.9 percent through school; 61.1 percent
reported that it was their own idea; and 5.6 reported
"other .
"
Greatest Influence to Continue in Engineering : 60.0
percent of those polled indicated that their parents are
providing them with their greatest influence to continue
their studies in engineering; 11.4 percent were influenced
by a relative; 8.6 percent were influenced by a friend; and
20.0 percent continued because of self-motivation.
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Percentage of Students Employed ; 37.1 percent of
those responding reported having a job while in school.
62.9 percent did not work; of the 37.1 percent that worked,
one reported working forty hours per week. The mean number
of hours worked was 9.5.
Studying with Peers ; 57.1 percent of the students re-
ported that they studied with other engineering majors and
42.9 percent reported that they did not. Of those bilingual
students who studied with other engineering majors, 69.6
percent found this to be very helpful; 26.1 percent found
it helpful; and 4.3 percent found this to be of little help.
Availability of MEP : The respondents perceived the
MEP office to be available as follows: 51.4 percent found
it always available; 28.6 percent said it was usually avail-
able; 11.4 percent found that the office was sometimes
available; and 8.6 percent found it was seldom available.
Information Provided by MEP ; The respondents felt
information of any kind as provided by the MEP was clear and
organized in the following degress; 22.9 percent said
"always"; 60 percent said "usually"; 11.4 percent said
"sometimes"; and 5.7 percent said "seldom."
MEP Academic Assistance ; Assistance with academic
matters needed for graduation was evaluated as follows by
the minority students polled; 11.4 percent felt the MEP was
very successful; 48.6 percent felt it was successful; 22.9
percent were ambivalent; 14.3 percent felt unsure; and 2.9
percent felt the MEP was very unsuccessful.
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Respondent High School Preparation ; Because of the
nature of computer response design, the following data is
presented in relative frequencies. The participants re-
ported taking the following course in high school: 77.8
percent took algebra; 69.4 percent took trigonometry; 69.4
percent took geometry; 8.3 percent took calculus; 41.7 per-
cent took physics; 38.9 percent took chemistry; and 20.0
percent took all of the above courses. Table 8 represents
the responses to the instrument in regard to the question of
high school preparation.
Scholastic Aptitude Test Scores ; The folowing data is
reported in absolute frequencies. Eight out of the thirty-
six respondents (22.22%) to the questionnaire did not reply
to this question. Of the twenty-eight students responding;
four (11.11%) said they did not take the SAT exams prior to
admission; nine (25%) took the SAT exams but did not recall
their scores; fifteen (41.66%) reported taking the SAT exams
and obtained the scores indicated on the scale below. Of
these fifteen respondents, two only took the Math component
of the exam. Of these two, one reported receiving a math
score of 500 on the Puerto Rican version of the SAT. This
version is based on a maximum score of 800.
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TABLE 8
HIGH SCHOOL MATH AND SCIENCE BACKGROUND OF THE BILINGUALSTUDENTS MAJORING IN ENGINEERING, AS REPORTED BY THEM
(Psrcents are relative frequencies)
Subject Took Did Not Take
Algebra 77.8% 22. 2%
Trigonometry 69. 4% 3 0.6%
Geometry 69. 4% 30.6%
Cal cuius 8. 3% 91.7%
Phys ics 41.7% 58.3%
Chemistry 38. 9% 61.1%
Subject Took Not Applicable
All of the above 16. 66% 83.4%
{
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The mean score for the fourteen students reporting
math SAT scores (mainland version) was 541.07.
The mean score for the thirteen reporting verbal SAT
scores was 450.61.
Individual math and verbal SAT scores were as follows:
VERBAL
650 550
580 380
520 460
480 480
500 488
545 320
650 430
440 ...
460 480
600 400
600 440
590 610
360 400
600 420
MEAN MEAN
541.07 450.
School Environment : When asked if the school envi-
ronment made a difference to the respondents' study habits,
63.9 percent reported "yes"; 33.3 percent reported "no"; and
2.8 percent reported "other." Students were also asked
whether they would prefer to attend school in a city envi-
ronment. 28.6 percent reported "yes"; 65.7 percent rpeorted
"No"; and 5.7 percent reported "other."
MEP Relationship With Student Organiztion—TWSS : When
asked if the MEP should work more closely with the student
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professional organization, The Third World Scientist Society
(TWSS), 63.6 percent responded "yes", 12.1 percent responded
"no," and 24.2 percent responded "other."
Concentrate on Studies : Respondents were
asked if they had family or personal concerns that kept them
from concentrating on their studies. 58.3 percent responded
"yes," 36.1 percent responded "no," and 5.6 percent re-
sponded "other."
Contribution to Family Income ; Students were polled
as to whether or not they were expected 'to contribute to
family income. 52.3 percent responded "yes," 36.1 percent
responded "no," and 5.6 percent responded "other."
Membership in Student Organizations ; Respondents were
asked if they were members of one or more student organiza-
tions. 44.4 percent said they were, 52.8 percent said they
were not, and 2.8 percent responded "other."
Ethnic Background of Peers ; Students were questioned
about the ethnic background of their friends and peers in
engineering and were asked if their friends were of the same
ethnic background as they were. 47.1 percent said "yes,"
47.1 percent said "no" and 5.9 percent reported "other."
Acceptance at Other Schools of Engineering : Respon-
dents were asked if they had been accepted at other schools
of engineering and 47.2 percent reported that they had.
33.3 percent reported "no," and 19.4 percent reported
"other."
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Awareness of MEP t Students were asked if they had
known bout the MEP at the time they entered the University
of Massachusetts. 16.7 percent reported "yes/' 80.6 percent
reported "no,” and 2.8 percent reported "other."
Use of MEP Services ; Respondents v;ere asked whether
they had used the MEP since learning of its existence. 68.6
percent reported "yes," 25.7 percent reported "no," and 5.7
percent reported "other."
Sense of Community : Those polled were asked if they
had a sense of community in the school of engineering. 57.1
percent felt that they did, 40 percent felt that they did
not and 2.9 percent responded "other."
Tutorials ; Respondents were asked if they knew that
the MEP provided minority students with free tutorial
services. 85.7 percent responded "yes," 14.3 percent re-
sponded "no."
Attendance at Tutorials : Respondents were asked if
they had been attending tutorials and 29.4 percent said that
they had. 67.6 percent responded "no" and 2.9 percent
responded "other." Of the group reporting that they had not
been attending tutorials, the following explanations were
offered: 34.8 percent felt that they did not need tutor-
ials; 39.1 percent reported a scheduling conflict or
problem; and 26.1 percent reported "other."
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Respondents were also asked if they were aware of the
fact that students with high grades took advantage of tu-
torial help. 67.6 percent reported "yes," 29.4 percent re-
ported "no,” and 2.9 percent reported "other."
MEP-Sponsored Introductory Courses ; Students were
asked whether they knew that the MEP offered introductory
pre-chemistry and pre-physics courses. 66.7 percent re-
ported that they were aware of this, 33.3 percent reported
that they had not been aware of this.
Academic Counseling ; The follov/ing data is reported
in relative frequencies. In answer to the question of
whether or not students received any academic counseling,
69.4 percent reported that they did, 25 percent reported
that they did not and 5.6 percent did not respond to the
question. Of the 69.4 percent that reported that they re-
ceived academic counseling, 22.2 percent reported receiving
academic counseling from the MEP, 8.3 percent received such
services from the Bilingual Collegiate Program, no one re-
ceived such services from the Committee For the Collegiate
Education of Black students, 55.5 percent received academic
counseling from the School of Engineering faculty, and 8.3
percent reported "other" as a response to the question.
Table 9 represents the replies to this question and to the
one about the source of career counseling.
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Career Counseling; The following data is reported in
relative frequencies. Respondents were asked whether they
received career counseling and replied as follows; 27.8
percent reported that they did; 72.2 percent reported that
they did not. Of the 27.8 percent that reported receiving
career counseling, 16.7 percent reported that such coun-
seling came from the staff of the MEP, no one received such
counseling from the Committee For the Collegiate Educa- tion
of Black Students, 16.7 percent received such counseling
from their faculty advisors in the School of Engineering,
and 2.8 percent reported ’’other."
TABLE 9
FEEDBACK ON ACADEMIC AND CAREER
COUNSELING SERVICES RECEIVED
(Reported in Relative Frequencies)
Where Received
Type of
Counseling
Percent
Receiving MEP BCP CCEBS FACULTY OTHER
Academic 69. 4 22. 2 8. 3 0 55. 55 8. 3
Career 27.8 16.7 0 0 16.7 2. 8
Perceptions of Racism; The following data is
reported in relative frequencies. Respondents were asked
whether they believe that racism existed on campus. 86.1
64
percent responded "yes,” 11.1 percent reported "no," and 2.8
percent did not respond to the question. Respondents were
elso asked how much racism they believed existed. 38.9
percent reported "a lot," 52.8 percent reported "some," 2.8
percent reported "very little," and 5.6 percent did not
respond to the question. Respondents were asked if they had
been victims of discrimination. 38.9 percent said they had,
50 percent said that they had not, and 11.1 percent did not
answer the question. Of those students who reported expe-
riencing discrimination, the 'following data was reported
concerning frequency of discrimination: 8.3 percent reported
"a lot"; 22.2 percent reported "some"; 11.1 percent reported
"little"; and 58.3 percent did not answer the question.
Those students who reported experiencing racism were
also asked to indicate where they had experienced it. The
responses indicated that 5.6 percent of those polled felt
racism existed in the MEP office. 8.3 percent reported
experiencing racism in the School of Engineering; 16.7
percent reported the campus was the site of racism; 11.1
percent reported experiencing racism in the classroom; 8.3
percent responded that they sensed racism on the job; and
19.4 percent reported one or more of the above locations in
combination
.
Table 10 reflects the student responses to the ques-
tions dealing with racism.
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Frequencies are relative for the purposes of this
table
.
TABLE 10
FEEDBACK OF BILINGUAL STUDENT PERSPECTIVES
ON RACIAL DISCRIMINATION AT THE UNIVERSITY
Believe Exists How Much? Victim? How Often?
Yes 86.1% A lot 38. 9% Yes 38.9% A lot 8. 3%
No 11.1% Some 52.8% No 50.0% Some 22. 2%
Blank 2. 8%
Very
Little' 2.8% Blank 11.1% Little 11.1%
Blank 5.6% Blank 58.3%
Where Racism Exists
MEP Office
School of
Eng ineer ing Campus Classroom
Yes 5. 6% Yes 8.3% Yes 16.7% Yes 11.1%
Blank 94.4% Blank 91.7% Blank 83.3% Blank 88.9%
On the Job Combination of the above Sites
Yes 8. 3% Yes 19. 4%
Blank 91.7% Blank 80.6%
MEP Office: Respondents were asked how comfortable
37.1 percent feltthey felt in coming to the MEP office
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very comfortable; 42.9 percent felt comfortable, 20 percent
were undecided.
MEP Staff Evaluation ; The students were asked to
evaluate the MEP staff as to their helpfulness. 34.3 per-
cent of those polled felt that the MEP staff had been very
helpful, 45.7 percent felt that the MEP staff had been help-
ful, 8.6 percent felt the MEP staff had been of little help,
and 11.4 percent did not know.
MEP Counseling Services ; Respondents were asked to
evaluate the MEP's counseling services as to their helpful-
ness. 12.1 percent felt these services had been very help-
ful, 57.6 percent felt they had been helpful, 6.1 percent
found these services of little help, 3.0 felt that these
services were of no help, and 21.2 percent did not know.
Evaluation of Tutorial Program ; Participants were
asked to evaluate the tutorial program and to comment on
whether it helped increase their overall academic per-
formance. 31.3 percent reported "yes," 25.0 percent re-
ported "no," and 43.8 percent reported "other." Respondents
were asked whether the tutorial program motivated them and
helped toward completion of requirements for graduation.
30.3 percent reported in the affirmative, 39.4 percent re-
ported in the negative and 30.3 percent reported "other."
Respondents were further polled as to whether or not
the tutorial program helped them develop the self-confidence
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necessary for completion of the work. 33.3 percent reported
that it did, 39.4 percent reported that it did not and 27.3
percent reported "other."
When asked if MEP tutors were sensitive to the needs
of the individual students, 41.2 percent reported "yes,"
20.6 percent reported "no," and 38.2 percent reported
"other.
"
Regarding the supportiveness of the tutorial coordina-
tor, the following data was received. 36.4 percent of those
polled reported that he was, 18.2 percent reported that he
was not, and 45.5 percent reported "other."
Availability of Tutorial Coordinator : When asked
about the availability of the tutorial coordinator, 48.5
percent of the respondents said that he was available. 12.1
percent reported that he was not and 39.4 percent reported
"other."
Table 11 reflects the feedback received on the tutor-
ial program sponsored by the MEP. Percentages are reported
in adjusted frequencies.
Students reported the following reasons for not atten-
ding tutorial sessions; 34.8% did not need the tutorials;
39.1% reported a problem of scheduling conflict; and 26.1%
reported "other" as an explantion.
When asked for an overall evaluation of the tutorial
program sponsored by the MEP, the students replied as
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follows; 57.1% reported that the program was helpful to
very helpful; 11.4% said it was of little help; 2.9% did not
know if the program was of help to them; and 28.6% of those
polled did not use the service.
TABLE 11
SUMMARY OF TUTORIAL PROGRAM FEEDBACK
Tutorial Services Yes No Other
Did you know that the MEP offers
free tutorial help? 83.3% 13.9% 0%
Are you presently attending
tutorial sessions? 29.4% 67.6% 2.9%
Has the tutorial program helped
your academic performance? 31.3% 25. 0% 43. 8%
Has the tutorial program
motivated you? 30.3% 39. 4% 30. 3%
Has the tutorial program helped
you to build confidence? 33. 3% 39.4% 27. 3%
In general , are the tutors
sensitive to your needs? 41.2% 20.6% 38. 2%
Is the tutorial coordinator
supportive of your needs as a
student? 36.4% 18. 2% 45.5%
Is the tutorial coordinator
generally available to you
as a student? 48.5% 12.1% 39.4%
Dpsire for Formal Recognition of Achievement I
Respondents were asked whether the MEP should develop
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recognition and banquet awards. 53.3 percent reported
"yes,” 26.7% reported "no," and 20 percent reported "other."
Reduction of Course Load : When asked if the MEP
should develop reduced course loads, 38.7 percent of those
polled reported "yes," 51.6% reported "no," and 9.7 percent
reported "other."
Programs for High School Students ; When asked if the
MEP should develop programs for high school students, 78.8
percent said "yes," 12.1 percent said "no," and 9.1 percent
reported "other."
Development of Minority Role Models in Engineering;
Respondents were asked if the MEP should develop role models
of minority professional engineers. 78.1 percent of the
students replied in the affirmative, 18.8 percent replied in
the negative and 3.1 percent reported "other."
Bilingual Instruction in Engineering Courses ; When
asked v/hether they would benefit from bilingual instruction
in engineering courses, 63.6 percent of those polled said
"yes," 30.3 percent said "no," and 6.1 percent said "other."
Calculus Course Taught in Spanish ; Respondents were
asked if they would benefit from a calculus course taught in
Spanish. 44.1 percent said they would; 52.9 percent felt
they would not; and 2.9 percent reported "other."
Overall Tutorial Program Evaluation ; Respondents were
polled as to the helpfulness of the tutorial program. 20
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percent felt it was very helpful, 37.1 percent felt it was
helpful, 11.4 percent felt it was of little help, and 2.9
percent felt it was of no help. 28.6 percent reported that
they did not use the program.
Overall Academic Counseling Services Evaluation ; Re-
spondents were asked to evaluate the overall academic coun-
seling program as to its helpfulness. 8.3 percent reported
the counseling was very helpful, 50 percent found it help-
ful, 8.3 percent said it was of little help, and 5.6 percent
reported that it was of no help. 11.1 percent did not know
and 16.7 percent did not avail themselves of the service.
Overall Career Counseling Services Evaluation ; Re-
spondents v/ere asked to evaluate the overall effectiveness
of MEP career counseling. Their responses were as follows:
11.4 percent felt this service had been very helpful; 25.7
percent reported it was helpful; 11.4 percent reported it
was of little help; 11.4 percent did not know if it was use-
ful; and 40 percent did not use the service.
Overall Personal Counseling Services Evaluation . Re-
spondents evaluated the personal counseling services offered
by MEP. 19.4 percent felt that this service had been very
helpful, 30.6 percent felt that it had been helpful, 2.8
percent felt that it had been of little use and 2.8 percent
felt that the service had been of no help. 8.3 percent did
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not know of the availability of this service and 36.1 per-
cent did not avail themselves of this service.
Valuation of Introduc tory Courses ; Students who had
taken the MEP-sponsored introductory course in pre-chemistry
were asked to evaluate the usefulness of the course as prep-
aration for the required chemistry course. 8.3 percent felt
that the introductory course was very helpful, 20.8 percent
felt it was helpful, and 4.2 percent felt it was of little
help. 62.5 percent of those polled had not taken the intro-
ductory course.
Students who had taken the similarly sponsored pre-
physics course, were asked to evaluate the effectiveness of
tne course. 9.5 percent felt that it had been very helpful.
4.8 percent felt that it had been of little help, and 4.8
percent did not know. 71.4 percent did not take the intro-
ductory pre-physics course.
Additional information concerning student perceptions
of the efficacy of the MEP services was solicited in the
section of the questionnaire called "Additional Comments."
Verbatim comments of the students follow:
I personally feel that in Respond to Question 27.1
& 27. that if you bring models of engineers who had
made it true, it may motivate many others to become
engineers and achieve that goal, at the same time
increasing the number of enrolment who are minori-
ties. The same thing would be helpfull in awarding
awars
.
In responsd to Giving questions abuot giving clas
in Spanish, I would not really Benefit at all be-
cause i speak and understand mostly English.
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Living off campus, its very hard to get involve
with the happenings of the U-Mass camp. When I'mdone with my classes, I just simply go home. Home
is 45 min. away, so the sooner I hit the road, the
better I feel.
Some of these question I just did not have a
straight answer to.
One I came here almost 4 yrs. ago, there was a
group of minority students in engineering that were
a yr ahead of me. That same group is about a year
(academically) behind me and the reason for this is
that they would take a course in engineering till a
week before finals and then drop it. It seems to me
[from v/hat they told me], that the staff at MEP
encouraged them to drop it if they didn't feel they
could pass it, even though it was so late in the
semester. They shouldn't be encouraged to drop it
because they'll be here until 1997 before they
graduate. The emphasis should be in tutoring and
academic counseling. Once this is exhausted and
they still are doing poor, then its time to be
realistic and suggest a change in major. Perhaps
later on in life they'll thank you for changing
majors
.
My point is to encourage the staff at MEP to stay
away from the statistics of how many minorities
there are in engineering but instead to take the
individual on a personal basis. Remember, engineers
that don't know the fundamental of their respective
field are the worst kind.
However, I think overall, the program has been
very good and I'd like to take advantage of this
questionnaire to congratulate the staff, especially
Mariano & Paul. Keep it up!
I think the MEP office should work more closely
with the students. So it can get to know their
problems. As far as the tutoring what good is it if
you cannot make it to one or any of the secions, and
you trie to get one at some other time and you see
very little interest. in part of all members. I
think the tutoring staff should be more organized
and lisen to the students!
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I feel the is alot this office can do to help all
students who are minorities and are enrolled in eng.
Furthermore I feel that this office does very little
to keep students informed of what the purpose of the
office is and of the program it has to help students
cope (if any).
Should add that I have been at U.M. for 1 year
and gosh though I visit the office frequently I
still do not know what it is suppose to do for me so
this office is supposed to be a minority's office
and as such it seems to me that it should promote
student enthusiasm in the engineering field as well
as helping students cope in an all white university.
This office should also take into consideration
that most minorities could never even consider
college without finacial help. Speaking for myself
I feel that this office and its Present Director
have done very little (if anything) to help me
accomodate to this environment and nothing at all to
even aliviate my financal needs. And it is sad to
say that whenever I have a problem I have to run to
the BCP whenever there is an eng. program that
should be able to take care of those needs.
I would suggest that who ever it is that is running
this office gets himself in line or give up his
position to someone who has the ability to make
things work for those who it is supposed to work
for.
To sum it all up "shape up or ship out.”
Spell out in words what programs MEP is involved.
1) tutoring of present classes
2) preparation in learning heavy math/physics
1) learning tecniques
2) memory ”
3) cooperative work (sharing H.W. assignments)
4) leaving/taking hour notes.
3) Bringing in special visitor--fellow
engineers—minority as well as non-minority
4) Seeking employment connections to areas outside
of U.S. LATiN AMERiCA, AFRiCA, or for area in U.S.
CALIFORNiA, TEXAS, etc.
5)
Seeking outside funding
Make the salaries for people are < 50% of total
budget, not appropriate.
The Minority Engineering Program is good. But, Ithink or I should say that the program need a new
Director
I
Having lived in Massachusetts (USA) for over adecade, I've pretty well-adjusted to their life style.
In allot of way I am "Americanized” yet in allot I'm
still Cuban. As far as school goes, I agree that I
could use some tutorial help, but as it stands now I'mdoing reasonably well (although I know I could do allot
better if I studied more).
C {I AFTER V
DISCUSSION OF THE FINDINGS
Introduction
This chapter discusses the findings presented in
Chapter Four. It reflects the design of the research
instrument and covers both the demographic data and the
feedback on MEP services received from the students.
In this chapter, I discuss possible explanations for
the answers I received from the respondents to the question-
naire. In formulating such explanations, I have taken into
consideration the background of the students, their finan-
cial and emotional situations, and aspects of the MEP ser-
vices which either support or impede the progress of the
bilingual students.
In some instances, I have sought to verify information
received from the questionnaire by a review of student rec-
ords available in the MEP office. In addition, I have drawn
on my own knowledge of these students in putting together a
profile of the respondents. And, where appropriate, I have
included information derived from proposals and budgets de-
signed by MEP administrators.
Some of the questions addressed in Chapter One of this
study remain unanswered and indicate the need for further
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research and a follow-up study of the students studied
herein.
Demographic Data
Data obtained suggests that many of the respondents
may have difficulty with the English Inanguage as the lan-
guage of instruction. More than 70.6 percent of the stu-
dents answering the question about language dominance indi-
cated that their primary language was other than
English.
^
The data also suggests that there is a definite need
for diagnosis of English language proficiency at the time of
acceptance to the engineering program. If considered neces-
sary, students should receive instruction in English As a
Second Language or other remedial instruction as required.
During the summer months, the MEP works with the uni-
versity's incoming class and participates in the pre-
freshman "New Students Program." In cooperation with the
Bilingual Collegiate Program and the Committee for the
Collegiate Education of Black Students, the MEP administers
math and English diagnostic tests, and orients new students
to the university and to engineering. It would seem especi-
ally important that all entering students attend this orien-
tation program, so that no bilingual students are over-
looked for language proficiency testing.
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Almost half (47.2 percent) of the respondents did not
receive any freshman orientation of any kind. 2 Orien-
tation attendance seems to have been related to place of re-
® the incoming students. 69.
4
percent of those
polled reported that they were residents of Massachuse tts3
and 52.8 percent of the respondents received pre-freshman
orientation. 4 i v7ould suggest that the percentage of
students receiving orientation were residents of Mas-
sachusetts and that there is a great need to ensure that
out-of-state students are also oriented and tested.
A reading of the data reveals that the bilingual
students in the School of Engineering come from middle to
large-sized families. 36.1 percent were from families of
three to five children^ and 30.6 percent were from
families of more than five children.
^
The data also reveals that fifty percent of the re-
spondents were middle-born children^ and twenty-five per-
cent were the youngest members of the family.®
If one considers the above in conjunction with the
evidence concerning the lack of affluence of most of the
families, 9 it becomes apparent that these middle-born and
youngest children differ from similarly born children of
wealthier families.
Unlike their more affluent peers, these students often
find that preoccupation with the family's financial
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situation interferes with their ability to concentrate on
their studies.
More than half (58.3 percent) of the students polled
said that they had family or personal concerns that kept
them from fully concentrating on their studies.
H
Furthermore, my research indicates that 91.7 percent
of the students I questioned received financial aidl2 and
66.7 percent were not being financially supported by their
parents. 13 University records reveal that the majority of
those receiving financial aid receive the maximum awards,
and parental contributions are minimal. In addition, 52.8
percent of the students stated that they were expected to
contribute to the family income. 14
An effort to increase the MEP's working relationship
with the Financial Aid Office and an increase in the amount
of aid offered to bilingual students might aid retention.
The data offers the information that 85.7 percent of
the respondents could not afford to attend the University
without financial aidl5 and 83.3 percent of the re-
spondents indicated that they thought the MEP should
strengthen its relationship with the Financial Aid Off-
ice . 1^
Austin, in the Workshop on the Retention of Minority
Undergraduates In Engineering,!^ points out that strong
concern about being able to finance a college education is a
characteristic of 'drop-out-prone' students.
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62.9 percent of the respondents did not have a job
while attending the University.^® Of those 37.1 percent
that did report having a job, the mean number of hours
worked was 9.5 hours per week.^^ Only one student re-
ported working forty hours. The amount of money possi-
bly earned by such limited work-time further pressures
minority students and interferes with their ability to con-
centrate fully on their studies.
The University of Massachusetts is a state-supported
institution and although the cost of an education is con-
siderably less than the cost of attending a private college,
it is still expensive. Tuition and fees in 1979 were
$1,028.00 per year for Massachusetts residents and $2,553.00
for non-res idents . 21 30.6 percent of the respondents had
to pay the higher tuition as they v;ere not qualified resi-
dents of Massachusetts . 22
If any of the bilingual students had to attend summer
school to remediate low grades or the poor academic standing
achieved during the academic year, additional expense was
incurred. In addition to the fees required for the summer
session, attendance precluded obtaining a job during these
summer months. Students were unable to earn money needed
for their education and/or family support.
Because there are very few engineering companies in
Western Massachusetts, attending summer school even on a
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part-time basis also precluded working for the experience
necessary in their field. The need to borrow additional
money for tuition and fees creates additional worries for
the student and serves to disrupt their concentration on
their studies.
Various forms of financial aid were available to the
bilingual students studied in this project, but students
^^P^sssed great concern about financial aid arrange-
ments. The respondents received a combination of Basic
Educational Opportunity Grants (BEOG), Higher Education
Opportunity Grants (HEOG), University of Massachusetts
scholarships (Traffic Ticket Fund Scholarships), College-
Work-Study placements. National Direct Student Loans (NDSL)
,
and bank loans. ^3
71.4 percent of the respondents' fathers attained only
a high school level education. 91.7 percent of the re-
spondents' mothers received a high school level educa-
tion. 25 The lack of a higher educational level for both
mothers and fathers means that in most cases, the bilingual
students oculd not look to their parents as role models.
The lack of success and the poor academic skills of the
students may be a continuation of a pattern. Poor people do
not often receive a good deal of education and are, there-
fore, less able to pass on to their children good study
habits, and high levels of motivation for the achievement of
good grades.
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Th 0 adjustments to college life and the requisite new
behavior patterns are similarly alien to families where par“
ents have never attended college. In many instances, it is
possible that the lack of money for educational field trips,
encyclopedias, books, calculators and other educational aids
during the high school years of the respondents, sets a pre-
cedent for poor study habits when these same students become
freshmen.
High School Preparation
An analysis of the data reveals that bilingual stu-
dents studied for this project embarked on their educational
careers at the University of Massachusetts with many con-
straints.
44.4 percent did not come to the School of Engineering
directly after high school. 26 of these students, 25 per-
cent had been out of school for one year or less, 27
Twenty-five percent had been out of school for a period of
two to three years, 28 and 50 percent had been out of
school for four or more years. 29 it is possible that the
respondents did not come directly to the University because
of one or more of the folowing reasons; (1) they trans-
ferred from other disciplines or institutions; (2) they
worked in order to support their families (either their
parents or spouses or both); (3) they served in the mili-
tary; and (4) they were not residents of Massachusetts.
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It is reasonable to assume that these students may not have
retained full academic skills and study habits. Re-learning
these skills may be a problem for the bilingual students,
particularly when they are being overwhelmed with new mate-
rial to be learned in a language which is not their primary
language
.
Almost forty percent (38.9 percent) of the respondents
came to the School of Engineering from vocational high
schools. 30 Vocational education has traditionally been
thought of as 'terminal' education, with the majority of
graduates entering the work force rather than pursuing a
four-year college education. Although many vocational high
schools have very fine technical programs (for example,
radio and television repair, automotive repair, etcetera),
and many do offer technical courses which can be pursued on
the junior college level, students often lack an adequate
preparation for engineering. All too often, the skills in
the areas of math and the natural sciences, needed for a
course of study at the School of Engineering, are limited.
Minority students are often placed in a vocational
track from their earliest days in school, and whether or not
they demonstrate academic abilities, they are programmed to
enter the work force directly after high school. Throughout
their school careers they suffer the stigma of 'not being
good enough' for college preparatory programs and often are
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deprived of the math and science courses so crucial to suc-
cess in an engineering program. Furethermore
, these
students are often subjected to teachers who are frustrated
and disillusioned with the schools and "inner-city" adminis-
trators. These attitudes are reflected in the disenchanted
and apathetic attitudes of many minority students who feel
that if the teachers do not care, there is no reason they
should
.
Student records reveal that most of the respondents
come from "inner-city" environments, with the majority of
the students coming from the Boston and New York City
areas. 31 Because of the neighborhoods in which they live
in these cities, they have often attended older, less well-
equipped schools and carry with them to the University a
less positive attitude toward school. Lack of good study
habits and minimal skills are all too commonly another part
of this heritage.
Because few minority students in poor neighborhoods
even finish high school, those students who have decided to
pursue a college education are often "loners" in an en-
vironment that is "anti-educational establishments." In
many instances, these bilingual students are forced to
achieve away from their people rather than with their peo-
i pie. Accustomed to this life-style, these students attempt
to continue the same pattern when they arrive at the Uni-
versity.
f
1
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42.9 percent of the respondents indicated that they
did not study with others majoring in engineering.^^
Studying alone in college and especially, in the engineering
field, often leaves the student feeling overwhelmed. This
is particularly true of those students who do not come
prepared with adequate academic preparation.
Austin has identified studying alone as one of the
characteristics of "drop-out-prone students. "33 95,7
percent of the respondents who did study with other engi-
neering majors found this to be from helpful to very help-
ful34 and these students seem to enjoy greater success in
their educational endeavors.
This same attitude of "having to do it alone" also
makes participation in tutorials less likely. The stigma
attached to needing help is often a reason that students do
not attend tutorials.
An analysis of the data obtained by the questionnaire
indicates that the majority of the bilingual engineering
students do not attend the tutorial sessions offered from
7:00 - 9:00 P.M., Monday through Thursday. 35 This lack of
attendance is not due to an unawareness of the service as
the overwhelming majority of the students (85.7 percent)
indicated that they were aware of the fact that this service
was provided free of charge.
i
85
61.1 percent of the students polled said that they had
graduated from academic high schools. 37 However, the aca-
demic background attained proved insufficient for mastery of
required courses, particularly math and science courses man-
dated by the School of Engineering.
The data indicates that 77.8 percent of all respon-
dents had taken algebra, 38 89.4 percent had taken tri-
gonometry
,
39 69,4 percent had taken geometry, 40
8.3 percent had taken calculus. 41 Less than half of those
polled had taken physics42 (only 41.7 said they had), and •
only 38.9 percent had taken chemistry. 43 only 16 percent
the students had taken all of the above courses, 44 de-
spite the fact that these courses are pre-requisite to a
freshman level program in engineering. The flow-chart
included in Appendix I demonstrates how such courses fit
into the program of study at the School of Engineer ing . 4
3
A possible explanation for this inadequate preparation
may be the tracking system itself which treats the minority
student as a 'limited-ability' student. Poor counseling is
often another cause of such lack of preparation.
The very fact that many of the respondents attended
all-minority high schools may also have contributed to their
lack of background in the areas of math and the sciences.
Numerous studies have documented the fact that slum schools
are often inferior and provide less demanding academic
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programs. 46 Teacher expectations in such schools are
likewise undemanding and as has been pointed out in the
Pygmalian study and others, teacher expectation is
directly correlated to student per formance
.
47
A teacher in a largely minority population school
might decide that a mean class score of 50 percent in
algebra is 'good” for such a population and offer any
students achieving a score of 65 percent a grade of "B."
Students receiving such an inflated grade are misled
into thinking that they have indeed mastered the subject
matter while, in reality, they have learned very little.
Upon their arrival at the University of Massachusetts, these
students are confronted with other ”B" students for whom
such a grade may represent a 80 percent average. In com-
peting with students from a more rigorous and demanding high
school background, the minority students begin to feel
inferior and unable to cope. Attrition is often related to
lack of motivation and inability to deal with stressful
situations and the inability to compete may account for a
part of the high drop-out rate form the program in En-
gineering .
A review of the data concerning SAT scores reveals
that the majority of the respondents to the questionnaire
did not do very well on these exams. 48 While the verbal
component of the SAT exam may have been inappropriate for
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the majority of respondents because of the fact that their
primary language was not English, it is hard to rationalize
the extremely low math scores of respondents. And, it ap-
pears that the low SAT scores reported by the students are,
in fact, even lower in reality. An examination of the re-
spondents' academic records indicates that some students in-
flated their scores for the purposes of the questionnaire.
Furthermore, many of those who reported having taken the SAT
exams may not have actually taken the exams. University
records state that only nine of the original group of
thirty-eight students questioned had taken the SAT exams.
Reasons for the lack of SAT scores on the official
transcripts vary and include the following: (1) Some of the
respondents attended high school in a country other than the
United States; (2) 6.7 percent of the respondents partici-
pated in an experimental pre-college engineering program,
the CMSP, and were excused from taking the SAT exams; and
(3) because nationally normed examinations are considered
controversial as a means of predicting academic performance
of minority students, the SATs may not have been used as the
criteria for admission to the School of Engineering.
According to the official transcripts, thirty-one of
the thirty-eight bilingual students originally studied as
subjects of this study did not have SAT scores on record.
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SAT scores are reported in a table rather than by
means of the computer print-out included in Appendix XII so
as to avoid any distortion of the data.
As previously explained in Chapter IV, the computer
printout would not in any way indicate that one of the
respondents took the SAT exams in Puerto Rico, where a dif-
ferent scoring system is used. Mean scores and absolute
frequencies are used.
The mean score for the 13 respondents reporting verbal
SAT scores was 450.61 and the mean score for the 14 students
reporting math SAT scores was 541.07.^9
Individual scores are quite low and would seem to re-
flect lack of adequate preparation for a course of study in
engineering. There is no hard evidence to defend the use of
SAT scores for prediction of academic success when discuss-
ing minority students in engineering and the relationship
between SAT scores and achievement in general is not without
controversy. It would be important to conduct research into
the validity of SAT scores for minority students and to fur-
ther study the validity of SAT scores for a course of study
in engineering.
Commitment to Engineering and
Grade Point Averages
An analysis of the data reveals that of the respond-
ents polled, 58.3 percent would consider an alternative to
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engineering as their major. 50 The other fields of study
selected as the alternative seem to fit a pattern of behav-
ior common to many engineering students. As a dean of the
School of Engineering once commented, "In a way, we recruit
for the School of Business Administration ." 51
38.1 percent of those polled indicated that they would
choose to major in one of the natural sciences, 52 47.6
percent said they would consider changing to Business Admin-
istration, 53 and 4.8 percent said they would consider the
College of Arts and Sciences. 54 Another 4.8 percent said
they were undecided as to an appropriate alternative . 55
Because more than half of the bilingual students said
they would consider changing majors, I would assume that
these students were not fully committed to the study of en-
gineering and are not intent upon pursuing a career in this
field. Poor motivation and difficulties with course work
*
seem to have weakened the commitment which is so crucial to
academic success. The data seems to indicate that the MEP
must begin to develop strategies for increasing the motiva-
tion of the bilingual students and must also begin to re-
examine its recruitment and admission policies.
The general grade point averages reported by the re-
spondents seem to reflect the normal distribution of grades
for students in general. 11.8 percent reported that their
grade point averages were between 1.5 and 2.0, 76.5 percent
90
reported grade point averages of between 2.0 and 3.0 and
11.8 percent of the respondents reported an overall grade
point average of between 3.0 and 3.5.56 student records
seem to confirm these figures.
Grade point averages in engineering also seemed to be
normally distributed. 14.7 percent had an engineering grade
point average of between 1.5 and 2.0, 70.6 percent main-
tained a 2.0-3. 0, 11.1 percent maintained an average of be-
tween 3.0 and 3.5 and 2.9 percent reported a grade point
average of between 3.5 and 4 . 0 .^'^
MEP Services
Recruitment and freshmen orientation . The data reveals that
82.9 percent of the respondents had not been recruited by
the MEP. 58 Of this large group, 53.3 percent selected to
come to the School of Engineering on their own, 59 13,3
percent had been recruited by another minority program^^
and 26.7 percent had been recruited by the Bilingual Colle-
giate Program. Another 6.7 percent had been recruited
by the Comprehensive Math and Science Program. ^2 Because
only 17.1 percent of the bilingual MEP students were re-
cruited by the MEP, ^5 it becomes apparent that MEP re-
cruitment efforts must be strengthened. It is likely that
the bilingual student population interested in engineering
is limited within the Commonwealth of Massachusetts, but
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greater effort must be made. The University of Massachu-
setts is located in an area that forces recruiters to com-
pete for students. The Boston area colleges specializing in
engineering courses may be recruiting more of the qualified
minority students.
^ore than half (53.3 percent) of the respondents said
that they selected to come to the University of Massachu-
setts because of its rural environment.^^ 63.9 percent
reported the environment of the school was important to
their study habits^S and 65.7 percent said they did not
want to attend school within a city environment.^^
It is probable that many of these students wanted to
attend school away from home as the majority of the students
came from city environments. Life at a community college
was obviously not a preference as the majority of the stu-
dents polled had chosen to live on campus. Another 38.9
percent of the students reported that they lived off-campus
and many of these students have spouses or a preference for
life outside the dormitory.
Almost half (47.
2
percent) of the respondents did not
receive any freshmen orientation of any kind.68 The low
retention rate of bilingual engineering students may be re-
lated to this fact, as students not receiving orientation
often miss the important diagnostic testing program. Fur-
thermore, students who are unfamiliar with the campus and
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the various services and offices of the University often
spend valuable time discovering the location of these ser-
vices at some later point. More importantly, they are often
unaware of services which might be available to them to help
resolve academic and personal problems. More than three-
quarters of the students (80.6 percent) polled were unfamil-
iar with the MEP and the services it offers69 at the time
they entered the University. This indicates a need for the
MEP to increase its efforts to inform incoming students
about the MEP and the services it provides. If the MEP in-
tends to strengthen student commitment to completion of the
engineering program, it must begin with the incoming stu-
dents and v7ork with them to ensure success.
To prevent students from trnasferring to other schools
of engineering, the MEP must provide strong direction and
support services. It is also important that incoming stu-
dents receive a solid orientation to the School of Engineer-
ing and the University in general. 47.2 percent of the
respondents stated that they had been accepted at other
schools of engineering^^ and if not satisfied with the
program at the University of Massachusetts, they will not
remain. Retention of these students necessitates strong
support by the MEP.
53.3 percent of the bilingual students polled selected
to come to the University of Massachusetts on their own.^1
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That fact, coupled with the fact that 61.1 percent of the
respondents indicated that they, themselves, were the ini-
tial source of interest in the field of engineering, pro-
vides a revealing portrait of the type of student studied in
this project.
Many of these students are "loners" and they continue
to behave as such after admission to the School of Engineer-
ing. As has been pointed out previously, they tend to
prefer studying alone and do not often participate in tutor-
ials. It is highly possible that many of them decided on a
career in engineering by a trial and error method and did
not really understand what a program of study in engineering
entails
.
Although the students indicated that they rely heavily
on parents and relatives for moral support (71.4 percent
said they did72)^ these relatives are not necessarily fa-
miliar with the requirements of an engineering program and
cannot serve as role models for their children.
The need for role models is evidenced by the fact that
47.1 percent of the 57.1 percent of the students who re-
ported that they study with other engineering majors chose
friends in engineering who were of the same ethnic back-
ground. Unfortunately, other students who similarly
lack actual work-experience in the field are not the best
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role models and are often too overwhelmed themselves to pro-
vide all the support required.
Participation in Eng ineering Career Orientation (ECO). Al-
though the Engineering Career Orientation (ECO) program has
been in operation since 1971 and v/as the foundation for the
creation of the MEP, it has not been a good investment.
Approximately forty inner-city, minority high school
students are chosen to participate in the program. The stu-
dents live on the campus for one week, attend a simulated
engineering course, participate in presentations given by
minority engineers, and go on field trips. The goal of ECO
is to spark the curiosity and stimulate the interest of
minority students in the engineering field. Students are
encouraged to apply to the School of engineering at the Uni-
versity of Massachusetts, but the data sugests that this
form of recruitment is not successful. Only 5.6 percent of
the respondents reported attending the summer ECO ses-
sion. 74 It is not possible to determine from the data
what happened to the students who did participate in ECO,
but it is obvious that not very many were inspired to attend
the School of Engineering at the University of Massachu-
setts. It is possible that ECO was successful in motivating
these students toward a career in engineering, but if so,
the students pursued such a career at another school of
engineering
.
95
Considering the fact that 26 percent of MEP's overall
annual budget is invested in ECO, 75 the return on this
investment is, at best, very limited. In terms of cost-
effectiveness, the data on the number of students enrolling
at the University of Massachusetts as a direct result of the
ECO program indicates a need to spend this money on another
program or MEP service.
Tutorial services provided by MEP . The inability of the
MEP tutorial program to attract large numbers of students is
an indication that this service needs to be changed and
strengthened. Although 57.1 percent of those students
availing themselves of the tutorial service found that it
was helpful to very helpful, 76 only 32.40 percent of all
students polled utilized the MEP tutorial service. 77 of
the 67.6 percent that did not attend the tutorials, 34.8
percent reported that they did not need this service. 78
Another 39.1 percent of the students reported a conflict or
problem79 and 26.1 percent reported "other” as a reason
for not attending .
Conflicts with schedules may have been part of the
problem for some students. In addition, the timing of the
tutorials (from 7:00 to 9:00 p.m.) may have also discouraged
students who did not want to walk at night, particularly in
winter. Perhaps an even more important deterrent to parti-
cipation in tutorials has to do with the cultural background
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of the bilingual students. Accustomed to "going it alone,"
they may have viewed the need to seek help as a reflection
of their strength and manliness. "Machismo" is an inherent
part of the culture for many Spanish-speaking men, and it is
often difficult to admit an inability or failure. The very
fact that 67.6 percent of the respondents knew that students
with high grades utilized the tutorial service^l and yet
only 32.40 percent of all the bilingual students polled used
the service seems to indicate that the majority of the stu-
dents were not comfortable with the idea of seeking help.
The staff of the tutorial program was evaluated by the
students participating in the survey and the data indicates
that there was some degree of dissatisfaction with the tu-
torial coordinator. The tutorial coordinator was a senior,
originally from Lebanon, who was majoring in electrical
engineering. It was his responsibility to accept requests
for tutorial assistance in courses in the engineering field
and to recruit the tutors. As coordinator, he was supposed
to be available to resolve any problem which might arise
during the evening tutorial sessions.
48.5 percent of the bilingual students polled in this
survey said that the tutorial coordinator was generally
available. ^2 Such a percentage implies that approximately
half of the students did not find him to be available when
needed and suggests a need for improvement. Even more
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significant to an evaluation of the tutorial services staff
is the fact that only 36.4 percent of the respondents felt
that the tutorial coordinator was supportive of the stu-
dents . 83
-the tutors recruited by the coordinator were predom-
inantly Anglo-American upperclassmen and graduate students.
Only 41.2 percent of the students felt that the tutors were
sensitive to their needs®^ and may suggest that students
felt uncomfortable with the tutors. It is difficult to de-
termine from the statistics if racial differences were the
issue or if students merely felt that the tutors could not
sufficiently help them with their academic problems.
The data indicates a need to find tutors who are sen-
sitive to the needs of bilingual, minority students and also
suggests that tutors working with such students need train-
ing .
Only 31.3 percent of the respondents reported that the
tutorial program helped their overall academic perform-
ance's and only 30.3 percent felt that the tutorial pro-
gram had personally motivated them. 8 6 when asked to what
degree the tutorial program had helped them to develop the
confidence in their abilities needed for successful comple-
tion of the work, only 33.3 percent said the service had
87done so.
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An analysis of the data indicates that the MEP is not
reaching the majority of bilingual students and while a part
of the problem may be the students' reluctance to seek help,
a good deal of the problem seems to stem from the lack of
sensitivity of the tutors.
Even for those students who have sought tutorial as-
sistance, the MEP service does not seem to be providing suf-
ficient support and I V70uld conclude that the tutorial pro-
gram needs to be restructured. The tutorial coordinator and
the tutors must be properly trained or replaced as a part of
this reorganization if students are to be encouraged to ask
for help.
MEP counseling services . The MEP provides supplemental
academic counseling. It is not the purpose of such counsel-
ing services to supplant those services offered by academic
advisors, but to reinforce program advisors. The data ob-
tained from the questionnaire revealed that 73.5 percent of
the bilingual students reported receiving academic counsel-
ing. Of this group, only 22.2 percent said that such
counseling came from MEP staff members. Of this 22.2
percent, 58.3 percent found that the MEP counseling service
was from helpful to very helpful. The data indicates
that students did use the counseling service and that stu-
dents found the service useful. Obviously, there is a need
to involve more bilingual students with the MEP counseling
service and to upgrade the service.
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Another 8,3 percent of the respondents reported that
they received their academic counseling from the Bilingual
Collegiate Program. Because Bilingual Collegiate Program
are not supposed to provide academic counsel-
ing to engineering majors, it would appear that the majority
of the students were aware of this and looked elsewhere for
advice.
Nobody reported receiving counseling from the Com-
mittee for the Collegiate Education of Black Students
(CCEBS)^l which is similarly in line with academic coun-
seling policies. The CCEBS program, a support program in-
tended for primarily Black and Asian students, is not re-
sponsible for the provision of counseling to engineering
students
.
55.5 percent of the respondents indicated that they
received academic counseling from their faculty advisors in
the engineering disc ipl ine . Because these faculty mem-
bers are the most familiar with the requirements of the en-
gineering program, they are the most capable of providing
good advice. They are the people most aware of the most re-
cent curricular changes and requirements of their individual
departments and can acccurately inform and guide students.
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The MEP's role in offering counseling is to ensure
that all bilingual students and all minority students are
properly diagnosed and placed in appropriate courses. The
MEP is further responsible for the identification of and as-
sistance to those students who are experiencing academic
difficulty.
Because only 22. 2 percent of the respondents received
academic counseling from the MEP, it is probable that many
of the others were upperclassmen and had no need for supple-
mental counseling services. However, this percentage may
also indicate that the MEP must make a greater effort to
reach all -students. The lack of clarity as to the signifi-
cance of this figure suggests that there is a need for fur-
ther study of why bilingual students do not utilize MEP
counseling services to a greater extent.
Career counseling . The data obtained reveals that 72.2
percent of the bilingual students polled did not receive
career counseling from any source. 93 Such figures indi-
cate that there is a severe breakdown in communication be-
tween MEP administrators and the bilingual students. The
MEP office is prepared to aid all students in finding rele-
vant, engineering-related jobs during the winter recess and
summer vacation periods. The MEP also assists students in
preparing their resumes and in obtaining letters of recom-
mendation. Additional services of the MEP include the
1
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maintaining of a file on industries that employ engineering
students and the sponsoring of an annual career day. The
CCEBS program sponsors an annual career day on which some
sixty or seventy companies are invited to recruit minority
students, and in particular, minority engineering students.
In addition, the University has a computerized career place-
ment office and a very adequate career library.
The data further reveals that of the 27.8 percent of
the respondents who receive career counseling, only 16.7
percent receive such counseling from the MEP staff.
(2.8 percent of the students answered "other" to the ques-
tion about where they receive such counseling and 63.9 per-
cent did not answer the question. ^5)
It would seem from this inforamtion that too many
bilingual students are unaware of the career services avail-
able on the campus in general and from the MEP, in particu-
lar.
There appears to be a need for greater communication
about the availability of counseling services and MEP should
re-evaluate their career counseling component.
As Landis has said.
Career development is particularly important for minor-
ity students because of their general lack of exposure
to engineering. It can begin by providing talks on op-
portunities and rewards of engineering careers. Engi-
neering related summer job experience can be of great
benefit to the student, as well as providing assistance
in placing students for summer. These services can come
from the coop and placement offices . .
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Personal counseling
. The data indicates that of all the
MEP counseling services, personal counseling is the most
widely used by the bilingual student; 50 percent of those
polled said that they used this service.
Furthermore, of this group, 50 percent found that the
personal counseling offered by MEP was from helpful to very
helpful, 98 and only 2.8 percent found that it was of no
help. 99 Another 8.3 percent did not know if it was help-
fullOO and 36.1 percent said that they did not utilize
this service. 181 Because at least half of the students
utilizing -the service found it was quite helpful, it would
appear that more students could have benefited from it had
they known of and availed themselves of this aspect of the
MEP.
It is the task of the staff of the personal counseling
component of the MEP to help students resolve any personal
problems or concerns. The idea behind the offering of such
a service is that if students are freed from worry about
personal problems, they will be better able to concentrate
on their studies. Personal problems brought to the MEP
office have included disagreements with roommates, diffi-
culties with faculty members, administrators, and other stu-
dents, and difficulties in adjusting to campus life. Com-
plaints dealing with racism are also discussed with MEP
personnel. Personal counseling can be one of the most
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important functions of the MEP and good counseling may help
prevent students from dropping out. Because so many of the
bilingual students have not had parents who could serve as
role models for them when confronted with the collegiate
life, they are often overwhelmed by this new life-style.
Quite often, these students are less confident of their
ability to adjust to campus life and do not know how to be
as assertive as other "mainstream" students.
The CME Scope and Activities Report has pointed out
that "minority students are often less sure of themselves
than majority counterparts. They need help, advice, and
counseling on a close, individual and personal basis.
My work with the MEP has led me to conclude that many
bilingual, minority students require extra personal atten-
tion and counseling and express a need for same on a very
individualized basis. Personal adjustment to college is a
difficult transition for any student, but is often especial-
ly traumatic for minority students entering a predominantly
white (Anglo) academic institution.
Good personal counseling can assist the minority stu-
dent to quickly adapt to a college environment and to the
rigors of a program in engineering.
MEP personal counseling services offer something not
found in other counseling programs. The students are af-
forded an opportunity to obtain a more non— traditional form
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of counseling. As Ray Landis, MEP director at the Califor-
nia State University at Northridge has said,
. . . minority studnets are often not well served by
traditional counseling centers, staffed mainly by whitepsychologists and sociologists. They will almost never
use these services on their own and will often resist
when encouraged to go. 1^3
Further research is required before any assumptions or
links can be made about the effects of poor adjustment by
minority engineering students and the problem of retention
of engineering students. Because adjustment and support are
so crucial to academic support, one may presume that poor
adjustment and lack of support impede the progress of stu-
dents.
Overall Counseling Services Evaluation
The data suggests that when respondents were polled as
to the MEP's overall or combined counseling services, the
majority of the students felt that these services had been
helpful. 69.7 percent of those polled said that the overall
effect of the combined services was from helpful to very
helpful, 104 and only 6.1 percent reported that the ser-
vices were of little help. 105 3,0 percent of those polled
indicated that they felt the services were of no help what-
soeverl06 and 21.2 percent reported that they did not
really know how helpful the counseling was. 107
L
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The fact that the overall counseling services were
viewed more favorably than any single component of the coun-
seling program may have several interpretations. It is pos-
sible that individual students felt one component was very
weak but that other components made up for such a weakness.
It is also possible that in selecting the questionnaire an-
swers of "helpful” or "very helpful," students merely wished
to indicate an appreciation for the existence of such ser-
vices. It is also possible that the respondents offered a
more favorable review of counseling services because of
their personal liking for MEP staff members whom they did
not wish to offend.
MEP staff evaluation . The MEP staff was evaluated favora-
bly by 80 percent of the bilingual students. 108 This per-
centage of students rated the staff as being from helpful to
very helpful and only 8.6 percent of the students felt that
MEP staff membes were of little use. 100 11.4 percent of
those polled said that they did not know how helpful staff
members had been.H^
The MEP staff, at the time the questionnaire was used,
consisted of a part-time associate director who was a gradu-
ate student in Industrial Engineering, two administrative
assistants, both students (one was an undergraduate majoring
in Sociology and the other a graduate student in Education)
.
Also on the staff was a part-time secretary. The MEP
M
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director was not considered staff for the purposes of the
questionnaire and was evaluated separately.
The favorable evaluation of the MEP staff included the
fact that 80 percent of those polled felt that the MEP of-
fice was from usually to always available to students. HI
It was also evidenced by respondent replies to the question
about how well information was communicated. 82.9 percent
of the students reported that information delivered by the
MEP office was clear and organized. H2 One form of such
dissemination was the MEP newsletter.
As to the degree of comfort students felt when in the
MEP office, 80 percent indicated that they were from com-
fortable to very comfortable
.
H3
MEP introductory courses . Students were asked to evaluate
the pre-chemistry and pre-physics courses sponsored by MEP.
The data indicates that 67.7 percent of the students knev;
that MEP offerd such courses!!'^ and 33.3 percent v/ere not
aware of this fact. 115 This seems to imply that there is
insufficient communication about these courses and that MEP
must see to it that all incoming bilingual students are
aware of the courses.
The student evaluation of the pre-chemistry course by
those who were aware of it was, by and large, favorable.
37.5 percent of the students said they had taken the pre-
chemistry coursell^ and 62.5 percent said they did
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not. Of the 37.5 percent reporting that they partici-
pated in the course, the majority (29.2 percent) found that
the course was from helpful to very helpful. 118 Such fig-
ures indicate that for those who took the course, it did
make a difference and leads to the conclusion that such a
course would be of help to many more students if they only
Ip^ ted . Of course, this is only an assumption and
further research would be required to substantiate such an
assumption.
A similar assumption as to the efficacy of a pre-
physics course may be appropriate but is likewise in need of
further documentation . 119
Bilingual instruction in engineering
. An analysis of the
data indicates that those bilingual students who were major-
ing in engineering felt that they would benefit from bilin-
gual instruction in their required courses. 63.6 percent of
those polled said that such bilingual instruction would be
benef ic ial . 120 ^as been pointed out previously, lack
of comfort with the English language and even partial ina-
bility to comprehend completely instruction offered in
English may be a cause of bilingual students dropping-out.
Interestingly, v/hen questioned about the benefits of
studying Calculus in Spanish, only 44.1 percent of those
polled responded in the af f irmative . 121 52.9 percent of
the respondents felt that such a course would not be of
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help 2 2.9 percent of the students responded
"other. "123 jt is possible that of the 52.9 percent that
did not favor Spanish as the language of instruction for a
course in Calculus, several students were Portuguese-
speaking rather than Spanish-speaking and thus would not
have derived any benefit from such a course.
MEP-sponsored h igh school programs
. 78.8 percent of the
respondents felt that the MEP should develop academic pro-
grams for high school students. ^24 analysis of this
figure suggests that students feel a need for more orienta-
tion and direction in terms of what is required for success-
ful completion of a program in engineering. This need is
also evidenced in other statistics recited previously:
(1) that students have entered the School of Engineering
with poor high school background skills (low SAT scores, for
example, support this idea); (2) that parents have not
served as role models for a career in engineering; (3) that
the majority of students reported that they were their own
inspiration to attend the School of Engineering; and
(4) that half of the students were not recruited for the
School of Engineering but rather, came on their own. 1^5
The lack of role models and student concern that such
models be available is further evidenced in the question
that asked if the MEP should develop role models. The data
indicates that the majority of the bilingual students (78.1
109
percent) felt that this would be a useful activity on the
part of the iyiEP.126 Only 18,8 percent did not feel
that this was worthwh ilel27 and 3.1 percent responded
"other , 128
Recognition of accomplishment
. 53.3 percent of the re-
spondents felt that the MEP should develop recognition ban-
quets and awards while 26.7 percent responded negatively to
this idea. 129 20 percent responded "other" when asked
this question and may have other suggestions about ways to
recognize and congratulate students who have been success-
ful. The desire for formal recognition might again be evi-
dence of the students' lack of self-confidence and, in any
case, could be used as an incentive and a motivating factor.
Relationship of the MEP to the Third
World Scientist Society
Data reveals that 63.6 percent of the respondents felt
that the MEP should work more closely with the student pro-
fessional organization, the Third World Scientist Society
(TWSS).llO Only 12.1 percent felt that this was not use-
full31 and 24.2 percent had another opinion. 132 Obvi-
ously, the majority felt that such a working relationship
would benefit them.
Austin suggests that those students who involve them-
selves in campus activities are more likely to complete
110
their courses of study. 133 The strong preference for
greater affiliation with TWSS as expressed by the students
seems to suggest that such a relationship would help retain
students for graduation. The prestige of such membership
and affiliation would probably be a boost to the morale of
students and be similarly effective as a motivating factor.
Sense of Community and Participation
in Student Organizations
The question asked about the students' sense of ccan-
munity sought to explore the idea of how students related to
and identified with other engineering majors. Of the stu-
dents polled, more than half (57.1 percent) expressed a
sense of communityl34 and 40 percent said that they did
not share this feeling of belonging . 135 2.8 percent of
the respondents reported "other" as an answer. 136
A sense of community may mean different things for the
individual students. For some, it may mean the academic
community while for others, it may be the ethnic community.
Because loners are "drop-out-prone," it would suggest that
some consideration must be given to that 40 percent of the
population that felt alone and outside the "community."
Strategies must be developed to encourage these students to
become active participants in both the academic and ethnic
communities
.
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When asked about participation in student organiza-
tions, a similar pattern has emerged. 44.4 percent of the
students reported that they were members of at least one
student organization. 137 52.8 percent were not membres of
any student organization, 138 and 2.8 percent reported
"other . ” 139
Austin has argued that such participation and member-
ship is directly related to retent ion . 1^^
It would require further research to reach any valid
conclusion about the significance of student memberships in
regard to retention.
The chart on the following page summarizes the student
feedback regarding services provided by the MEP. Percent-
ages are reported in cumulative frequencies so as to present
an accurate, overall evaluation of such services.
Student Comments About MEP Services
Eight of the thirty-six participants added commen-
taries to the survey instrument. The comments do not neces-
sarily represent a consensus of opinion of all bilingual
students. A summary of the comments received is as follows:
1. There is a strong desire on the part of the stu-
dents to gain a better understanding of the services and
functions of the MEP.
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TABLE 12
SUMMARY OF MEP SERVICES AS EVALUATED BY
THE BILINGUAL STUDENTS
Variable
Number Service Evaluation
Percentage
Agreeing
40 Availabilty of MEP Office Usually-Always 80%
29 Value of ECO Program
(based on 5.6% partici-
pating in ECO
Helpful -Very
Helpful
60%
44
19
Information provided by
MEP is clear and organized
Financial Support
(a) MEP should work more
directly with Financial
Usually-Always 82.9%
23
Aid Office
(b) Received financial
support from MEP
In Agreement 83. 3%
40. 0%
42 Retention goal met Successful-Very 60.0%
Successful
89 Helpfulness of staff Helpful-Very
Helpful
80.0%
103 Tutorial Services
Evaluation of
Introductory Courses
Helpf ul-Ve ry
Helpful
57.1%
107 (a) Pre-Chemistry
(16.6% took course)
Helpful-Very
Helpful
29. 2%
108 (b) Pre-Physics
(16.6% took course)
Counseling Services
Helpf ul-Ve ry
Helpful
19.0%
104 (a) Academic counseling
(22.2% received from MEP)
Helpful-Very
Helpful
58.3%
105 (b) Career counseling
(16.79% received from MEP)
Helpful-Very
Helpful
37.1%
106 (c) Personal counseling
(50% received from MEP)
Helpful-Very 50.0%
90 Overall evaluation of
all counseling services
Helpf ul-Ve ry
Helpful
69. 7%
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2. Regarding academic matters, students would like to
see better tutorial services that teach study skills as well
as remediating learning deficiencies.
3. Students would appreciate receiving more informa-
tion about and assistance in acquiring employment.
4. Students want the MEP staff to be better organized
and to work more closely with the students. Students are
looking toward the MEP office for motivation and assistance
with personal, academic and career problems.
5. Two students expressed strong dissatisfaction with
the current MEP director.
The comments made by the students reflect a need for
further research into such matters as: (1) the extent of
student awareness of MEP services; (2) the needs of minority
engineering students prior to the formulation of service
programs; (3) the usefulness of greater student participa-
tion in the development and planning of MEP activities; and
(4) reasons students are dissatisfied with the MEP director.
General Conclusions Derived from the Data
A careful review of the data suggests that bilingual
students share many of the same concerns that impede the
success of non-bilingual students. In addition, minority
students bring with them a legacy of deficiencies and
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feelings of inferiority which do not necessarily burden
non-bilingual students.
(1) In many instances, insufficiently prepared bilin-
gual students were admitted to the School of Engineering and
the goal of completion of the program is unrealistic for
such students. Students needing remedial math will in no
way be able to undertake a course of study in calculus and
thus will necessarily fall far behind other students. The
lack of preparation in math is perhaps the most problematic
area for these students.
(2) In all too many instances, students were improper-
ly diagnosed and were placed in courses which they could not
complete successfully. In many cases, no pre-admission
diagnosis was conducted at all.
(3) The students studied bore the burden of overwhelm-
ing language and cultural conflicts and were often unable to
cope with or adjust to the predominantly white, middle-class
collegiate life.
(4) Bilingual students are distracted by immediate
financial concerns which interfere with their ability to
concentrate
.
(5) The lack of role models is particularly evident
for minority students.
(6) Bilingual students were often ill-informed about
orientation and support services available to them.
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(7) Past patterns of behavior ("going it alone") often
interfered with participation in tutorials and thus lessened
the bilingual student's ability to seek help.
In many instances, it would seem that the legacy of
poverty and discrimination continues to prevent bilingual
minority students from achieving. Past deficiencies become
present deficiencies and frustration sometimes becomes the
sensation. Inability to seek help from proper
sources further adds to this sense of frustration and fail-
ure and bilingual minority students are not able to compete
with other students in a highly competitive field.
A major finding of this study is the need for more
careful recruitment and diagnosis of incoming students and
for the provision of support services that are readily
available to such students. A greater emphasis on orienta-
tion would help to alleviate many of the frustrations en-
countered and would also serve to aid faculty members in
their dealings with minority students.
Greater sensitivity to the special needs of bilingual,
minority students would simply help to prevent early with-
drawal from the engineering program.
The data also suggests that there is a need for an on-
going self-evaluation by MEP of its services and functions.
Follow-up studies would also serve to increase a general
awareness of those problems responsible for attrition.
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E ice
.
^^Variable #32.
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27variable #14.
2®Variable #14.
29variable #14.
^^Variable #15.
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^^See Chapter IV.
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CHAPTER V I
RECOMMENDATIONS
While the perceptions of the students often reflect
very individual and very personal needs, and may be somewhat
biased, the responses of the students often point to a need
for a restructuring and augmenting of MEP servies.
The following recommendations are based on the data
analyzed in the previous chapter on my own observations of
how the MEP functions and on a proposal for funding written
by previous MEP director Kenneth Smikle (see Appendix XI).
In my capacity as Assistant to the Director, I have been af-
forded the opportunity to observe first-hand the workings of
the MEP office. Even more important to the formulation of
these recommendations is my familiarity with the goals of
MEP and to what extent those goals are being met.
This study, although limited in scope by the necessar-
ily small number of participants in the survey, has provided
me with an opportunity to clearly comprehend v/hich issues
are of most importance to those very students the MEP pur-
ports to serve.
Because unlimited funding is not a realistic possibil-
ity, I have limited my recommendations to those services
which can be expanded or implemented without bankrupting the
Un ivers i ty .
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In order to implement some of these recommendations,
more active recruitment of industry support is required but
this should not be an infeasible task.
Recruitment
Student responses to the questions dealing with re-
cruitment policies point to a need to reappraise current re-
cruitment efforts. Perhaps the most crucial need is for a
full-time recruitment coordinator who is charged with the
responsibility of organizing recruitment drives so as to
avoid the wasting of both energy and funds.
Because several campus organizations recruit for the
School of Engineering at present, and because there are no
set criteria utilized by all such organizations, different
recruiters present varying pictures of what a course in en-
gineering is all about. A coordinated effort would make it
possible to contact more high schools and to establish
stronger working relationships with guidance counselors.
For a list of organizations that maintain lists of high
school students interested in pursuing a career in engineer-
ing, see Appendix XII.
Because the University of Massachusetts is a state
university, an assessment of the target population would be
helpful. Knowing where minority students are and in what
fields they have expressed an interest would facilitate
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recruitment efforts. An assessment of minority students
throughout the Commonwealth of Massachusetts would be pos-
sible if. cooperation of guidance counselors can be ensured.
Budget planning should include funds for regular
visits to high schools throughout the state by MEP staff
members, so that personal contact may be made with guidance
counselors and other school officials.
In addition, a coordinated effort by the Bilingual
Collegiate Program, MEP, and the Committee for the Colle-
giate Education of Black Students, all of which recruit at
present, would enable recruiters to contact such organiza-
tions as JETS (Junior Engineering and Technical Society) and
Mass PEP (The Massachusetts Pre-Engineering Program). These
organizations maintain lists of high school students inter-
ested in pursuing a career in engineering.
The Committee on Minorities in Engineering (CME) has
recommended that universities utilize the computer printouts
available from such organizations as Minority Engineering
Education Effort. These printouts will also direct re-
cruiters to those students who are committed and motivated
to study engineering. Limited grants to cover student tui-
tions and fees are available from the National Fund and
would serve as an incentive to minority students interested
in engineering.
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It might be effective to utilize currently enrolled
upperclassmen and graduate students when establishing
liaisons with high schools, and such students could either
be volunteers or paid MEP workers. Even if each student
only recruited one high school senior from his 'old neigh-
borhood,' the overall recruitment drive would be readily ex-
tended. The utilization of currently enrolled students
would be especially effective in the establishment of role
models for those seniors who have expressed an interest in
engineering but do not know what such a course of study en-
tails.
At present, recruiters who are not engineering
students or engineers often recruit students who are not
prepared for the rigorous program of study which awaits
them. If the MEP office were to coordinate such recruitment
efforts, its familiarity with the curriculum and require-
ments for successful completion of the program, would help
to keep a realistic perspective.
The fact that only 17.1 percent of the respondents
were recruited by MEP indicates a need to strengthen MEP
participation in recruitment efforts. As the only campus
organization that is part of the School of Engineering and
serving minority students, it is logical to place re-
sponsibility for recruitment ot the School of Engineering
within the MEP.
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At present, the MEP budget sets aside 26.04% of all
funds for ECO programs. These programs are summer re-
cruitment programs intended to spark the interest of minor-
ity students who are brought to the campus. Only some
forty-odd students are involved in each summer session and
not very many are inspired to attend the School of Engi-
neering at the University of Massachusetts. In terms of
t—ef fect iveness
,
it would be a valid idea to replace ECO
with the more effective "Minority Student Day" programs
which exist at present.
\
Minority Student Day" is held once a year at present.
It would be more cost-effective to increase the number of
times per year that this event takes place and to utilize a
portion of the ECO budget to subsidize it. A larger number
of students are reached in this manner with little increase
in effort and expense.
Admissions
In line with the above recommendation that recruit-
ment efforts be better coordinated, I would also suggest
that admissions criteria be standardized, with the MEP and
School of Engineering staff having greater input into the
review of applications. Because MEP and the School of Engi-
neering are most familiar with the requirements for comple-
tion of the engineering program, they are the most able to
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determine if applicants have the pre-requisite skills and
commitment to the program so essential to success. Inter-
views of applicants could be conducted for all undergradu-
ate applicants if MEP personnel were to make themselves
available for this task.
For those applicants who demonstrate great interest in
pursuing an engineering career and display an innate abil-
ity, yet lack specific skills, acceptance to the School of
Engineering could be contingent upon mandatory participation
in remedial workshops. I would propose a 6-week, intensive
session, perhaps during the summer before their first
semester, in which students are intensively tutored in those
areas where weaknesses are displayed. (Further support of
such students could be achieved through mandatory attendance
at tutorial sessions for a period of one semester.)
Funding for such a workshop might come, in part, from
a portion of the funds previously used for ECO, and not
needed for the implementation of several "Minority Student
Day" events.
Admission standards must be more carefully set so that
no student is admitted who is totally unable to do the re-
^
quired course work. To allow such students to enter the
School of Engineering, only to fail, is not fair to such a
I students and serves to lower the morale of other minority
students.
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Orientation and Diagnostic Testing Procedures
I would recommend that orientaiton be mandatory for
all first-semester freshmen, and that this orientation peri-
od take place for the three days prior to the start of the
semester. The purpose behind such a requirement would be to
ensure that all students are carefully diagnosed as to
strengths and weakness. The data indicated that only 52.8
percent of all respondents had attended the summer orien-
tation, and thus, some students were not diagnosed prior to
registration for classes.
Standardized criteria should be used in diagnosing the
academic needs and placements of all income students and
tests should be administered only by trained testers.
Academic Counseling
Greater effectiveness might be achieved if academic
counseling were to be viewed as an ongoing, early inter-
vention measure and not merely a means of dealing with
crises. All too often, academic counseling is not requested
by students who are experiencing difficulties until such
time as they are already failing. Making academic counsel-
ing mandatory for all students and utilizing an "early warn-
ing system" would help to alleviate the build-up of student
frustration and faculty despair over lack of retention.
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Development and implementation of such an "early warn-
ing system” would require the cooperation of all School of
Engineering faculty members and would include three-times-
per-semester evaluations of all first-year students. At any
point during the semester when a student is considered to be
failing or missing an excessive number of classes, it would
be the obligation of faculty members to immediately notify
the MEP academic counselor. Students could be required to
attend tutorial sessions until such time as their grades
reach a certain level of competence.
Because only MEP and School of Engineering staff
members are aware of the curricular requirements, academic
counseling for minority engineering students is best re-
served to such personnel.
Tutorials should be on a flexible schedule and avail-
able during both the daytime and evening hours. At present,
tutorials are conducted Monday through Thursday, from 7:00
P.M. until 9:00 P.M. Only 29.4 percent of all respondents
attended tutorials, although 83.3 percent were aware of the
fact that the MEP offered tutorials free of charge.
Because many students may not feel comfortable seeking
help in a group situation, some provision should be made to
provide individual tutors whenever possible. Work-study
credit and the use of volunteers should provide a sufficient
number of tutors.
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It may also be possible to arrange for an adequate
number of tutors through the use of contracts with those
students seeking book loans or other financial assistance
from MEP. Possibly, the MEP could require that all students
receiving such loans be required to spend a minimum of two
hours per week tutoring another student. Obviously, such
tutors would have to be carefully screened and trained.
The students polled in this study indicated that there
is a need for more sensitivity to minority students and in-
service workshops for both paid and volunteer tutors could
be conducted. Such workshops would provide tutors an op-
portunity to exchange strategies and learn techniques appro-
priate for use with minority students.
MEP Study Center
The MEP at the University of Massachusetts would do
well to replicate a concept developed by the Minority Engi-
neering Program of the California State University at North-
ridge. They have developed the concept of a study center
especially for minority students, although all engineering
students would be encouraged to use the facility. The idea
behind such a center is to encourage minority engineering
students to study together and to receive tutorial assis-
tance in a 'success-oriented environment'. Rather than
reserve the study center for only those students who are
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experiencing academic difficulties, the faiclity would be
used for a variety of purposes. Day-time tutoring would be
available and course books would be arranged in a library so
as to be readily available to both tutors and students.
More successful students would also utilize the facility,
thus removing the stigma of failure attached to a center
that is only remedial in purpose. An on-call consultant
(either a graduate student or faculty member) would facili-
tate research and be available to ansv/er questions. Such a
consultant could be a volunteer or a paid staff member.
Career Counseling
In view of the fact that a large proportion of the
students polled in this study did not avail themselves of
career counseling, it seems that MEP must make a greater ef-
fort to inform students of career opportunities. MEP and
School of Engineering staff members are the best qualified
to perform this function and could conduct career workshops
for the instruction of job-related skills.
MEP should increase its collaboration with industrial
recruiters and the University Placement Service and make
available its career library.
The creation of a "Distinguished Engineers Program,"
similar to the "Distinguished Scholars Program" operated by
the School of Education might serve as an incentive to
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students to remain in the engineering program. Faculty
members and practicing engineers would be encouraged to
speak with students at pre-arranged seminars.
A full-time job developer would be an important ad-
dition to the MEP staff. Such a person would be in charge
of contacting area enginering firms that would be interested
in hiring students during the v/inter recess and summer vaca-
tion periods and would maintain an updated file on such em-
ployers. Most industrial recruiters are only interested in
graduating students and, therefore, those students seeking
engineering-related jobs for short periods prior to gradua-
tion, are often left out.
Students finding such short-term employment, with the
assistance of the job developer, would be asked to answer a
questionnaire at the end of their employment period. These
evaluations would be kept on file and made available to
other students seeking experience in a specific field of en-
gineering .
The maintenance of a student resume file would also be
of help to those students seeking employment. Such a file
would also assist students in preparing their own resumes
and might be used in conjunction with workshops covering
resume writing skills and interview techniques.
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Personal Counseling
The respondents indicated that MEP counseling
services were helpful. It would be helpful if MEP offered
seminars which taught 'coping skills' to minority students
entering college for the first time. Because students re-
ceive personal counseling from a variety of sources
^
it
would be more efficient to use staff members from all of
these sources for such seminars. As is true of the proposed
academic counseling components, early intervention rather
than crisis should be stressed by counselors. The demo-
graphic data obtained from this study indicates that many
minority engineering students come to the University un-
prepared for the collegiate experience, lacking successful
role models and burdened with financial obligations. Semi-
nars would offer peer support and perhaps, alleviate the
sense of 'aloneness' experienced by many of the students.
MEP Achievement Awards and Recognition
of Accomplishment
More than half of the students polled in this survey
expressed a desire for formal recognition of achievement and
said they would like the MEP to develop recognition and
achievement awards. Banquets, certificates of achievement
and scholarships would be an incentive to maintain high
levels of achievement and v^ould boost the morale of the
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studsnts. Possibly, such iTGcognition would serve to
increase retention for those students who are considering a
transfer to another discipline. Parents and spouses would
be invited and thus, be encouraged to support and encourage
the students in their pursuit of an engineering career.
68.6 percent of the students polled indicated that their
parents supported their decision to major in engineering and
60 percent indicated that their parents were the greatest
influence to continue in engineering. The inclusion of
family members in recognition ceremonies would further en-
courage the students while simultaneously involving par-
ents in the day-to-day experiences of the students.
MEP Financial Support Services
The students participating in this study indicated a
desire for a closer working relationship between MEP ad-
ministrators and the University Financial Aid Office. I
would suggest a more systematically organized financial aid
program with set criteria established for each category of
assistance. At present, book loans are available on a
first-come, first-served basis, with upperclassmen having an
unfair advantage over newer students who may not know of the
availability of such a service. It would be more just to
base such loans on established need, and to require that all
students seeking such loans provide, in return, some service
to the engineering students or the MEP office.
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As mentioned previously, the idea of linking such a
loan to a commitment to tutor for two hours per week would
serve several purposes. Students would be encouraged to
interact and become more supportive of other students and in
addition, those students not really need such a loan, would
be discouraged from abusing the privilege because they would
be required to provide such service in return.
The awarding of grants, scholarships, book money and
other loans could be linked to a contract for the provision
of volunteer service in such areas as tutoring, "Minority
Student Day” activities, pre-freshman orientation, and of-
fice activities.
MEP-Sponsored Introductory Courses
Those students who had availed themselves of the
MEP-sponsored introductory courses reported that these
courses were, in general, helpful. I would recommend that
the pre-chemistry and pre-physics courses be required for
any students accepted to the engineering program and lacking
adequate preparation in thse areas.
In light of the fact that only 41.7 percent of all the
respondents had taken physics in high school, such an intro-
ductory course might prepare them for course requirements of
the School of Engineering. Similar deficiencies in high
school preparation were evidenced by the fact that only
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38.9 percent of those polled had taken a high school chemis-
try course.
In addition to the above introductory courses, I would
recommend the implementation of an introductory calculus
course, as only 8.3 percent of all respondents reported hav-
ing taken calculus prior to their admission to the Uni-
ve rs i ty .
The MEP staff should make a greater effort to inform
i*^coming students of the availability of such courses
and participate in the planning of introductory course
curricula
.
If for any reason funding was not available for the
offering of all three introductory courses, I would suggest
that the calculus course be given priority as the least
number of students’ had any experience in this subject.
Annual Student Evaluations
Because a questionnaire such as the one used in this
study provides excellent feedback on student perceptions of
the availability and successfulness of MEP services, I would
strongly recommend that such a questionnaire be submitted to
participating minority students on a yearly basis. Measured
against formal MEP goals for increasing retention, such a
survey of student perceptions provides an on-going evalua-
tion of the MEP and readily defines problem areas.
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Suggestions for improvement in the delivery of services by
MEP staff are based on significant data and the implementa-
tion of new programs and the augmentation of existing ser-
vices can be based upon the needs of the students as evi-
denced by their responses. The documentation of needs
presented in such an on-going self-evaluation might be
useful when seeking funding for new or expanded programs.
The maintenance of student records is enhanced with
the addition of yearly program evaluations and the informa-
tion obtainable from such a survey should provide a solid
basis for curricular changes as warranted.
I would also recommend that a similar study be con-
ducted to survey the needs and perceptions of all minority
students enrolled in the School of Engineering so that ser-
vices to all minority students may be improved, and campus
organizations such as CCEBS can be more closely involved in
School of Engineering policy decisions.
Recommendations for Improvement of
MEP Administration
As the number of minority students in the School of
Engineering has grown, it has become obvious that there is
an increasing need for a full-time program director. At
present, the director in conjunction with the School of
Engineering, is responsible for the recruitment of funds for
the operation of MEP programs. There is evidence that
/
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increased efforts must be made if successful MEP programs
are to be expanded and/or continued and if new programs are
to be implemented. A person working full-time is better
able to actively pursue such industrial support and can
become more involved in the other program services specified
in previous recommendations.
It is important that the MEP be run by a director who
exhibits strong leadership characteristics and someone who
is available to students, staff, and faculty members on a
regular basis.
The director sets the "environmental tone” of MEP and
students will not participate in MEP-sponsored activities if
they perceive that the director is lacking in enthusiasm.
Because the director and all MEP staff members will be
serving as role models for the students, it would be
advisable to hire a minority engineer for the position.
The director, together with current staff members and
student advisors should be responsible for the hiring of
additional MEP employees, whether volunteers or paid work-
ers. Policy making should be a cooperative venture with
student and staff input into goals and methodologies for the
achievement of such goals.
MEP Administrative Staff Members and Tutors
It is important that all staff members reflect the
high academic goals of MEP. A variety of academic
139
backgrounds for staff members v;ould help to limit the isola-
tion of engineering students and help them to adjust to mem-
bers of other disciplines.
Although an engineering background is not necessarily
required of all MEP staff members, bilingual ability, coun-
seling skills and administrative experience should be pre-
requisite to the hiring of any staff member. Experience and
empathy with minority students is crucial to the success of
the working relationships between staff and students and
training sessions leading to increased sensit ivitity to the
needs of minority students would be useful.
There is need for the establishment of a time-line
for meeting goals established by MEP, together with some
form of accountability. The designation of a coordinator
to be responsible for recruitment efforts has been discussed
previously and the same criteria should be applied in
selecting a tutorial coordinator and financial aid
coordinator
.
All staff members should share the responsibility of
fund recruitment but the ultimate responsibility for ob-
taining sufficient money to run MEP should lie with the
director
.
Increased Authority for MEP and Its Director
At present, the authority of MEP is limited, thus re-
ducing the effectiveness of MEP-sponsored programs. For
140
example, MEP cannot mandate orientation, tutoring, academic,
career or personal counseling and cannot take the necessary
steps to intervene before crisis situations develop.
In recommending that MEP future activities be success-
oriented rather than failure-oriented, there is a need to
give implementation of early intervention strategies. MEP
administrators, together with the Dean of the School of En-
ginering must work together to make formal policy decisions.
For example, if the MEP staff decides that mandatory tutor-
ing is appropriate for a failing student, it must have the
authority to enforce its decision. As is obvious from the
data collected in the survey, not all students avail them-
selves of counseling and tutoring services, even when
recommended to do so. If MEP does not have the authority to
back its decisions about the needs of the students, it
becomes impotent.
Authority to mandate remedial training for incoming
students is similarly necessary if MEP is to effectively en-
sure that these students will succeed.
The MEP should play a bigger part in the creation of
successful role models for currently enrolled minority stu-
dents. For example, the "Distinguished Engineers Program”
and the interviewing of successful minority engineers for
the MEP newsletter should help to present successful role
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models and might serve to stimulate student motivation and
commitment to engineering as a career.
^11 times / MEP should work to remove the stigma
attached to remedial services and to minority organizations
in general. A greater sense of community may be inspired by
the sponsoring of mixers and other MEP activities which do
not focus on the negative aspect of MEP services.
In addition, a change of name might create a more
positive student attitude toward MEP. The use of the word
"minority” in the naming of this service program bears the
connotation that members and users are "disadvantaged" in
many ways and not a part of the greater community of
engineering students by the very fact that they are Latin,
Black, Asian or Native American.
I would propose that the current name. Minority
Engineering Program, be changed to a more positive one such
as Engineering Enrichment and Support Program (EESP).
Perhaps students would be more comfortable utilizing MEP
services if they did not feel that the sole purpose of MEP
is to deal with failure and distress.
As has been indicated by the data obtained in this
study, many students do not avail themselves of the variety
of services offered by MEP at present, even though they are
aware of the fact that those students who do participate
tend to be more successful. Perhaps, changing the focus of
I
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MEP and beginning to concentrate on more positive attitudes
would help to make such reluctance minimal.
While the current MEP programs offers many valuable
services, there is need for an overall tightening of MEP
policies, with all programs and policies linked to a time-
line. To merely maintain students at a barely-passing level
is not going to produce successful engineers who are cap-
able of competing in a highly disciplined and competitive
field. MEP, together with the School of Engineering, must
begin to become more realistic in its selection and reten-
tion of engineering students.
Future support of such programs as MEP must become
more accountable if they are to continue receiving funding
from the University and industry. Program performance and
increased retention rates will become increasingly important
to any determination made by industry to continue or dis-
continue financial support.
As to the national goal of achieving parity in the en-
gineering profession, only those programs which maintain
high standards and ideals and are willing to examine and
correct their own deficiencies, can really make a dif-
ference. To graduate inadequately prepared engineers will
do nothing to achieve such parity.
One student, commenting on the role of MEP as he
perceived it, suggested that MEP become more realistic in
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formulating its goals and program policies. As he so
succinctly put it,
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CHAPTER VII
CONCLUSION AND RECOMMENDATIONS
FOR FURTHER RESEARCH
A basic assumption of the public educational system
has been that it is an equalizer; a mechanism in the social
machinery which ensures equal opportunity for all. it has
also been assumed that an equal opportunity to attend school
will create equal economic opportunity by providing equal
educational opportunities.
As Henry M. Levin has pointed out in "Education, Life
Chances, and the Courts; The Role of Social Science
Evidence”
:
Public policy attempts to improve the "life chances"
of youngsters from low income and minority backgrounds
have focused primarily on the schools. "Life chances"
is defined as a child's future ability as an adult to
participate fully in the social, economic, and political
life of society. More narrowly, "life chances" may be
considered in terms of such outcomes as ultimate
earnings, occupational status, and political efficacy.
The crucial role of the shool in preparing students for
these eventualities has been tacitly assumed.
^
However, as this study shows, the promise of equal
opportunity has not been fulfilled. The causes behind this
failure are complex and can be related to such factors as
the students' psychology, culture, language, poverty, and
racial or ethnic identity. As a result, the public, the
policy makers, and the courts have been impelled to develop
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and support reforms of the educational system. These re-
forms have focused on three major issues: school desegre-
gation, reform of state educational finance systems, and the
provision of supplemental resources for the so-called "edu-
cationally disadvantaged" students.
The common bond between desegregation concerns and
supplemental resources for the "disadvantaged" has been a
definition of unequal educational opportunity as one of un-
equal access; the physically inequitable access of segre-
gated schools and the intellectually inequitable access of
minorities to higher-level career education.
And, as was so aptly pointed out in the Lau decision,
in many instances, "there is nothing less equal than the
equal treatment of unequals . . ."^
This study has addressed the question of how 'unequal'
and greater attention to the needs of minority engineering
students has influenced their ability to achieve and gradu-
ate. The study has attempted to evaluate the Minority En-
gineering Program at the School of Engineering, University
of Massachusetts and to determine if support services such
as MEP can make a difference.
A major finding of the study was that such support
services as academic, personal and career counseling do have
a positive effect on student retention, but the problem ex-
ists of how to motivate students to avail themselves of such
services.
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The offering of 'more than equal' treatment has served
a portion of the minority students enrolled in the School of
Engineering, but some students still fail because of poor
social and psychological adjustment, poor academic prepara-
tion, preoccupation with financial affairs, lack of study
skills and a failure to utilize institutional resources such
as the MEP support program.
Reasons for attrition among bilingual minority stu-
dents have been analyzed and specific recommendations have
been offered for the improvement and expansion of support
services.
The study suggested many new questions that need to be
answered while answering specific questions about the effi-
cacy of MEP services. A need for further research was evi-
denced by the number and type of student replies to the
survey instrument.
Foremost among the areas to be studied further, is the
topic of what students need in order to successfully utilize
supportive service progams. A needs assessment, prior to
the development of any new programs would be appropriate.
I would further suggest that a study such as this one
be conducted for all minority students majoring in educa-
tion, as this study v/as limited to those minority students
who were biligual.
Lastly, I would recommend that the MEP continue to
reexamine and reevaluate the efficacy of its services by
r {
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an annual survey of student perceptions about the program's
value
.
Inaccurate record keeping and a lack of follow-up
studies on those students who have utilized MEP resources
has made long-term predictions impossible and it would be
helpful to future administrators to know just what are the
long-term effects of MEP services. Future funding requests
would be more positively answered if, indeed, MEP could
demonstrate that the services it offers help minority
students to join the ranks of engineering professionals.
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APPENDIX II
SIGNIFICANT RETENTION FACTORS RANK ORDERED BY
31 ENGINEERING COLLEGES**
Motivation Toward Enginaaring
Math Preparation prior to Matriculation
Academic Performance
Availability and Quality of Financial Aid Resources/Aid
Self-Confidence to do the VJork
Availability and Quality of Counseling* 1. personal
2. career 3. academic
Availability and Quality of Tutoring* 1. individual
2. group
Personal/Family Problems
Admissions criteria
Existence of Minority Student Organizations* (activities of
the Minority-student Society)
Rigidity/flexibility of Curriculum
Faculty Attitude Toward Minority Students
Faculty advising*
Availability of Summer/permanent jobs in Engineering
Social/Economic Background of Students
Attitude of Minority Students Toward Majority Faculty/
s tudents
Existence of Minority Student Faculty Members
*additional by author
**Data compiled by the Committee on Minorities in Engineer-
ing (CME) - AE, NRC, Washington, D.C.
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Change in Career Goals
School Setting (Rural vs. Urban)
Attitude of Majority Students Toward Minority Students
Recruitment*
Community Advisory Organization*
*Additional by author
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APPENDIX III
SUGGESTED COMPONENTS FOR A SUCCESSFUL MINORITY
ENGINEERING INTERVENTION PROGRAM
Tutorial component and support
Supplemental financial aid
Student recruitment and selection
Introductory courses in (a) pre-chemistry, (b) pre-physics,
(c) videotaped courses
Staff and faculty commi tment/ involvement
Pre-college engineering experiences
*Peer/peer teaching and learning
Staff advocate/representative of students as well as
liaison with administration
*Study skills and special program development
Student summer and permanent employment
Admin istraitve and others
*Research and development
*Faculty involvement in program
*Admin istrative staff positions for the program
Recognition banquets and awards
Reduced course loads when appropriate
*Academic year programs for high school students
*Diagnostic testing/effective placement procedures
*Flexible first year curriculum
*Additional by author
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*Effective recrui ting/admissions policies to increase
all minority enrollment
^Minority professional engineers as role models
^^^®^sive personal contact with students by faculty
program staff
*Additional by author
over-
and
J
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MINORITY ENGINEERING PROGRAM
QUESTIONNAIRE
CONnOENTIAL
dn j.qj^s.lgTi your name, OpTu^^l
Circle appropriate response.
1.
I took the following math and
1 . Algebra
2. Trigonometry
3. Geometry
4. Calculus
5.. Physics
science courses in high school;
6. ChemistT7
7. All of the above
8. None of the above
9. Other, pi ease_ explain
2. At the time you entered the University of Massachusetts,
with the Minority Engineering Program's services?
1. yes
2. no
3. other, please explain
were you familiar
3. Please fill in;
I received the following SAT scores: MATH- VERBAL
4, Please indicate the extent that the following services were helpful bv
checking one of the boxes.
TUTORIAL PROGRAM
Very helpful Helpful Little help No help Do not know Did not use!
1
5. COUNSELING SERVICES - ACADEMIC
Very helpful Helpful Little help No help Do not know Did not use
5. CAREER COUNSELING
Very helpful Helpful Little help No help Do not know Did not use
172
Quest1annair«
7. PERSONAL CODNSELING
Very helpful. Helpful Little help No help Do not know Did not use
If you have taken either of the following courses, please ch«
MEP INTRODUCTORY COURSE IN PRE-CHEMISTRY
sk a box.
Very helpful Helpful Little help No help Do not know Did not use
9- MEP nrrRODUCTORY COURSE IN PRE-PHYSICS
Very helpful Helpful Little help No help Do not know Did. not use!
1
10.
What is your present academic
1.
Presently suspended, but
under Probation Continued
Z, Probation
11.
If dismissed, what happened?
status?
3. Probation Continued
4. r have received a letter
of warning '
12.
What other factors were involved besides academic?
1. Financial aid problems 4. Had to work and commute
2. Had to work, how many hrs/wk 5. Weak math/science background
3. Had to comnuta 6. Other, please explain
13.
If your status is dismissed, what do you intend to do?
1. Return to UMass, when? 3. Plan to work
2. Matriculate in another 4. Undecided
School of Engineering
14.
How can the MEP help you in your current plans?
15.
Please use the reverse side for additional comments.
Second Versioft.i
Questionnaire Development:
Di rections : Please comnlete the following section. No names are required
Please indicate the appropriate response by checking the choise that applies
to you.
Under twenty Twenties over thirty
Sex: Male; Female;
Marital status: Single: Married Divorced Other
I live on campus: off campus:
Engiaeering discipline: IE CE CHE ME Ind/Oper
Do you speak more than one language: Yes No
What is your dominant language: English Spanish Other
Have you and family moved to New England recently: Yes No
How many are there in your family?
Are your parents college graduates? Yes No
Are your parents high school graduates? Yes No
Do both your parents work? Yes No
Is there only one salary earner in your family? Yes No
Do you have a friend or relative that went to college? Yes No
Do you have relatives or friends in the engineering profession? Yes No
Do you presently hold a job? Yes No
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I took the following course in high school: Algebra Geometry Trigonometry
Calculus
Was it your decision to come to college: Yes Mo
Was it your decision to select engineering? Yes No
Was it your decision to come to the school of engineering at U.Mass ?
Did you come the University of Mass, directly after high sthool?
Would you consider an alternative career to engineering?
If yes, in what area? Science Business Humanities Soc Sci
My roommate is an engineering major?
Do you receive financial aid?
Could you afford to come to the university without financial aid?
I am from In state: out of state:
I will have to leave the university due to the increase in tuition?
Does the rural environment at UMass make any difference?
Do you believe that racism exists here on campus? Yes Mo
Have you experienced racism in the classroom? Yes No On campus: Yes No
Do you believe that some faculty members of the Sch of Engr'g are racists? Yes Mo
Have you been the victim of discrimination ? Yes No Other (explain)
Did you participate in a MEP pre-engineering pre-college program?
ECO Minority Day Other
Were you recruited by the MEP? Yes Mo
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Program services: general
Please check the appropriate box.
Are you aware of the services provided by this office? Yes Uo
Have you utilized these services? Yes No
How do you feel in the office; Comfortable Uncomfortable Other
How do you perceive your peers in engineering? Helpful
How would you evaluate the staff of the MEP? Helpful
Not Helpful
Not Helpful
Please grade and indicate with the following code numbers in the box provided
after each after each statement:
Code numbers:
1. Very effective
2. Effective
3. Barely effective
4. Not effective at all
5. Other (explain)
How well do you think the School of Engineering faculty cares about
you and other Third World Students?
How well would you say that the MEP represents your interests:
The office is available to the students and has a genuine interest in them:
The office has increased my motivation to do my best work:
The information provided is clear and presented in an organized manner:
How well would you rate the MEP's counseling services?
Academic counseling Career counseling Personal counseling
The MEP office has aided me with: A loan: Grant; Book money;
Work-study job;
Do you believe that the MEP office has helped you financially in order
for you to stay in schoel? Yes No
Did you participate in a MEP summer program? Yes No
176
Staff and faculty involvement:
Please grade and indicate with the following code numbers in the box provided
after each statement:
Code numbers :
1. Always helpful
2. Usually helpful
3. Sometimes helpful
4. Undecided
5. Sometimes not helpful
6. Usually not helpful
7. Always not helpful
8. Other (please explain)
The staff of the MEP is sensitive and is sincere about the students:
The Sch of Engr’g administration treats me no different than any other student:
The Sch of Engr'g faculty treats me not different than any other student:
The director of the MEP is available and is sincere about helping the students:
The bilingual staff person is available and is sincere about helping the students:
The entire staff of the MEP is available and is sincere about helping the students:
I am happy iwth the programs that the MEP staff have developed in order to help
me stay in good academic standing, in order to graduate:
The MEP has Selped my motivation towards engineering and have helped me develop
my confidence to do my work:
The MEP is my representative with the Scho ol of Engineering administration as
well as the university administration at large:
I do know that the MEP has a summer program that is designed to provide engineering
exposure to high school minority students: Yes flo
Summer jobs :
The HEP has helped me find a sunnier job related to engineering: Yes No
I knew the following number of students of the MEP: At least five:
At least ten:
More than ten:
Other;
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I would prefer a ''family" environment from the MEP Yes No
I would prefer a business-like office from the MEP: Yes No
Is there any oth-r minority support service organization that you would rather
go to when seeking help on campus? Yes No Other
Have you begun thinking of yourselves as engineers? Yes ilo
Re: Academics:
I would be in favor of taking reduced course loads in order that I may
fully concentrate on course materials. Yes No Other
I would like to see a "flexible" freshman year with the engr'g curriculum: Yes No
other (please explain)
I would like to see better diagnostic and placement procedures from the MEP
Yes No
I feel that the MEP director and staff provide me with extensive personal
contact. Yes No Other (please explain)
Do you think that a student professional society (ie: TWSS) should be directly,
involved with the MEP office? Yes No Other
Do you think that the MEP should be directly involved with the students
individual financial aid package? Yes No Other
Do you think that the MEP should offer academic courses, much as an academic
department? Yes No Other
Re: Tutorials :
Were you aware that the MEP provided tutorial services to all minority stucents
in engineering? Yes No Other
Were you aware that tutors are provided free of charge to "minority" students:
Yes No ether
Have you attended the tutorial sessions? Yes No Other
(please explain why)
Did you know that especially the students with high grades
take advantage of
tutorial sessions? Yes NO Other
17S
On a scale of 1-5 mark the number you feel is closest to
with 1 being the lowest and 5 being the highest:
your perception,
The tutorial program has helped my overall academic performance:
The tutorial program has helped me develop my motivation:
The tutorial program has helped me develop my confidence:
The MEP tutors were sensitive and really cared about the students:
The MEP tutors have helped me understand the course material:
The MEP tutors genuinely encourage me:
Re: Financial Aid :
My family is (partially) putting me through college:
There is a family concern or problem at home keeping me from concentrating
and therefore keeping me from attaining my fullest potential:
My family is fully behind me in my decision to study engineering:
I am expected to somehow help contribute to the family income:
I am a member of the Third World Scientist Society; Yes No Other
Most of my friends are of the same national or ethnic composition; Yes NO Other
I have friends that are not of my nationality and or race: Yes No Other
I chose to come to the Univ. of Mass, because it was a rural environment:
Yes No Other (please explain)
Regarding introductory courses :
I found the pre-chemistry course helpful as general background for "upper-class"
courses: Yes No Other: (please explain)
I found the pre-physics course helpful as a general background. Yes No Other
The introductory courses gave me self-confidance to do the work: Yes No Other
How can we improve on the program's services?
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Additional Questions: (Please check the appropriate box:)
Re: Academic performance:
I am presently: 1. In good academic standing
2. Under Suspension changed to Probation Continued
3. Probation
4. I have received a letter of warning
Re: academic advising :
I receive most of my academic advising from:
1. The M.E.P. staff
2. The B.C.P. staff
3. The C.C.E.B.S. staff
4. My academic advisor in the School of Engineering
5. Other
6. None of the above
Re: career advising :
I receive most of my career advising from:
1 . The M.E.P Staff
2. The B.C.P. staff
3. The C.C.E.B.S. staff
4. My academic advisor from the School of Engineering
5. Other
6. None
I feel that the M.E.P. could develop:
1. Recognition banquets and awards
2. Reduced courses when appropriate
3. Academic programs for high school students
4. Minority professional engineers as role models
5. All of the above
6. Other (please explain)
Soeci'fic to Hispanic engineering majors:
I feel that I could benefit from bilingual instruction in engineering
Yes No Other
courses
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Third Version
minority engineering program questionnaire
Please check, cilcle or fill in the appropriate(s) answer(s). Please re-
member that this is confidential, please do not sign your name.
Section 1
—
Urder twenty
|
tv/enties
|
^^rties
|
Over thirv
Sex: Male
i Female
'
Marital status: ^ngle (never married)
|
Married I Divorced I Widow I Qtherf .nprifv^
Do you live on-camous I off-camnuc
Do you speak more than one language? .Voc;
|
Mn
What is your dominant language? English
|
Spanish
j
Other(specify)
Have you and your family moved to New England within the last five years? Ypg i Nn
How many siblings do you have in your family?
Did you come to the School of Engineering directly after high school? Yes i Nn
If no, how long did it take you to come to the School of Engineering?
Would you consider an alternative career to engineering? Yes I No
If yes, in which of the follwoing areas:
Natural Sciences
i Business i Humanities I Social Sciences
Do you recieve financial aid? Yes| No
Could you come to the university without financial aid? Yes I No
What is your student classification regarding: Instate
j
Out of state (specify)
Has the .Minority Engineering Program helped you financially in order for
you ito continue your education at the University of Massachusetts? Yes | No
If yes, how? Loan / Grant I Book money I Work-study iob/ Other ( specify
Wliere you recruited by the Minority Engineering Program? Yes / No
If no, were you recruited by some special minority program? Yes No
-2 -
Dld you participate in the Minority Engineering pre-engineering, pre-college
sunnier program?
^
Yes I No Other (specify)
What is your present academic standing:
1. In good academic standing
2. Under suspension, changed to probation continued
3. Probation
4. I have recieved a letter of warning.
Who provides most of your academic advising?
1. the M.E.P. staff
2. the B.C.P. staff
3. the CCEBS staff
4. All of the above
5. None of the above
6. Other (specify)
Who provides most of your career advising?
1. The M.E.P. staff
2. the B.C.P. staff
3. the C.C.E.B.S.
4. Hy academic advisor from the School of Engineering
5. All of the above
6. None of the above
7. Other (specify)
I took the following math and sicen course in high school:
1. Algebra 6. Chemistry
2. Trigonometry 7. All of the above
3. Geometry 8. None of the above
4.
5.
Calculus
Physics
9. Other, Please explain
183
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Section 11
Yes .No
Is your father a high school graduate? 1
Is your mother a high school graduate? 1
I
Is your father a college graduate? 1
Is your mother a college graduate? 1
Do you have a relative in the engineering profession? I
Do you have a friend in the enineering profession? !
Do you presently hold a part-time job? 1
If yes, in what capacity?
J 1
Is your rooirmate also an engineering major? !
Would you prefer to go to school in a more city environment?
|
Does the environment make a difference with your studies? '[
Did you participate in the M.E.P. summer program?
|
Did you know of this program? 1
Do you have a sense of "community" in the School of Engineering?
|
Would you like a more intimate environment? (in H.E.P.?)
|
Would you prefer a more business environment? (in M.E.P.?)
|
Is there any other support-service organization that you would
|
ratner go to, when seeking help? (If so, which?)
|
Do you feel that you could have benefited from a "reduced course-load"?
[
Would you like to see better diagnostic and placement procedures
j
during the freshmen year?
|
Do you think that the Third World Scientist Society should be
|
I
directly involved with the MEP offtee? |
1
I
Do you think that the MEP should be directly involved with the
j
I
student's financial aid package? j
I
Do you think that the MEP should offer academic courses?
I
t
Did you know that the MEP offers pre-chemistry, and pre-physics? j
I
Would you like to see a more "flexible" freshmen year with the
I
I
engineering course of study? 1
.Other
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-4-
Yes , No .Other
I I
I I
Were you aware that the MEP provided tutorial services to all 1
I I
minority students in engineering? 1
( I
Were you aware that the MEP provides tutors in any engineering 1 1
I 1
course free of charge? j 1
I I
Have you been attending tutorial sessions? 1
I t
If no, please explain why: I 1
I I
I I
I I
Did you know that students with high grades specially, take
| |
advantage of free tutorial help? I I
Is your family financially supporting you through college? 1
Do you have a personal or family concern that keeps you from 1
fully concentrating with your studies? 1 1
Is your family fully behind you in your decision- to study engineering?
j j
Are you expected to somehow contribute to the family income? 1 1
Are you a member of the Third World Scientist Society? 1
j
Are you a member of any other student organization? 1 1
Are most of your friends and peers in engineering, of the same | j
national or ethnic composition as yourself? I
;
Were you accepted to other schools of engineering besides U.Mass.? |
1
At the time you entered the University of Massachusetts, were
you
| j
familiar with the Minority Engineering Program's services? ; ;
I I
Have you since used the program's services? |
j
If yes, which and how often? 1 |
I I
i I
I I
If no, why?
; ;
I I
1 I
I >
I I
I I
( I
i I
I I
I I
t I
t I
t I
I I
I I
I 1
I I
I I
L
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Do you believe that racism exists on campus?
j
If yes how often: wavsl Often I ik uall v I Snmpt^moci
^
Have you experienced racism?
If yes, to what extent!
.Always! OftenI llsualivi
Have you experienced racism in the classroom?
If yes. to what extent?
_Alwavs
f
Often
|
Usually 1 Snmeti^ Npvpr
Do you believe that some faculty members of the school of engineering
are racists?.
If yea. how often are they racists? Alwayai Often I so„eH„.. Iv...,
Have you been the victim of discrimination?
If yes, how often?
_Alwavs 1 Often
j
Usually 1 Sometime.; I Vorv .PiHnm
How comfortable do you feel in coming to the Minority Engineering Offic-
for help?
^gmfortablei Usually comfortable lundecided /Sometimes ,lJncomf
How do you percieve your peers in engineering?
^ery helpful I Helpful / Little help / Sometimes helpful/No help
How well do you think the School of Engineering cares about you and other
Third World students? Always Often Usually Sometimes Very Seldom
How well do you think the MEP represents your interests?
Always Often Usually Sometimes Very Seldom
How often do you perceive the MEP office to be available to students?
Always Often Usually Sometimes Very Seldom
36
-6 -
The MEP staff has a sincere genuine interest in the students:
Agree Disagree Qther(specify)
How would you evaluate the MEP staff as "helpful"?
Always helpful^ Helpful ^ Little Help Sometimes Helpful^^ No Help
The MEP has increased my motivation to do my best work:
True False Other
How would you evaluate the MEP in terms of "effectiveness"?
Very Effective Effective Little Effective Sometimes Eff. Never Eff.
Please indicate the extent that the following ser/ices were helpful by
cheddng one of the boxes.
TUTORIAL PROGRAM
Ivery neloful
L
Helpful Little help No help Do not know Did not usej
COUNSELING SERVICES - ACADEMIC
jVery helpful Helpful Little help No help Do not know Did not use
CAREER COUNSELING
!
.Very helpful
{
Heloful Little help No help Do not know Did not usei
187
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" The School of Engineering faculty and administration
treats me no different than any other student.
Agree
\
Disagree
The bilingual staff person is available to the students.
“ The MEP director is available to the student.;
1
The staff is sincere in helping student.";-
® I am happy with the MEP as it presently exists.
The MEP has encouraged my motivation towards engineering
study.
The MEP has helped me develop confidence to do my best work
in engineering.
“ The MEP is my representative within the School of Engineering
and throughput the university.
p^——
—
The tutorial program has helped my overall academic performance.
The tutorial program has helped me develop greater motivation.
1
1
The MEP tutors are' sensitive and really cares about the students. !
® The MEP tutors have helped me understand the course material.
“ The MEP tutors genuinely encouraoed me
® The tutorial coordinator is helpful to students
The MEP's goal is to assist minority students towards graduation.
How successful would you say the MEP has been in achieving this
goal ?
Very Successful Successful Neutral Unsure Very Unsuccessful
188
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Please fill in:
I received the following S.A.T. scores: MATH VERBAL
I did not take the S.A.T.
Do you think you could benefit from bilingual instruction in freshmen
level engineering courses? YES NO
Do you think you could benefit from a calculus course taught in Spanish?
YES NO
Do you feel that the MEP should develop:
1
.
Recognition banquets and award ceremonies.
2. Reduced course loads when appropriate.
3. Academic programs for high school students.
4. Minority professional engineers as role models.
5. All of the above.
6. None of the above.
7. Other. Please explain:
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MINORITY ENGINEERING PROGRAM QUESTIONNAIRE
The purpose of the survey is to obtain student feedback on program
services provided by the Minority Engineering Program (MEP) for bilingual
students majoring in engineering.
Section I
Please circle appropriate response;
1. Your age: a. under 20 b. 20's c. 30‘s
2. Sex: a. male b. female
3. Do you live a. on-campus b. off-campus
4. Do you speak more than one language? a. yes b. no
5. What is your dominant language? a. English b. Spanish c. Other
6. Are you a resident of Massachusetts? a. yes b. no
7. Have you and your family moved to New England since 1974?
a. yes b. no
8. How many brothers and sisters do you have?
a. 0-2 b. 3-5 c. 5 or more
9. Are you the a. first born b. middle c. youngest of your family
10. Did you come to the School of Engineering directly after high school?
a. yes b. no
11. If no, how many years after high school?
a. 0-1 b. 2-3 c. 4 or more
12
Did you graduate from a vocational high school? a. yes b. no
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13
.
14
.
15 .
16
.
17
.
18
.
19 .
20 .
21 .
22 .
23 .
24 .
25.
Would you consider an alternate major to engineering? a. yes b. no
If yes, in which of the following areas?
a. Natural sciences b. Business c. Social sciences d. Casiac
Is your family supporting you through college? a. yes b. no
Do you think that the MEP should work more directly with the
student's financial aid? a. yes b. no c. other
Do you receive any financial aid? a. yes b. no
Is your immediate family fully behind you in your decision to
study engineering? a. yes b. no
Could you come to the university without financial aid? a. yes b. no
Has the MEP helped you financially to continue your education?
a. yes b. no
If yes, how? a. loan b. grant c. book money d. work-study job
e. any combination of the above
Were you recruited by the MEP? a. yes b. no
If no, how did you come to the University of Massachusetts?
a. selected to come b. recruited by a minority program
c. other
Did you attend the university's summer orientation program?
a. yes b. no c. If no, why?
Did you participate in the MEP pre-engineering/pre-college summer
program? a. yes b. no
26. If you did, how helpful was it 1n providing an orientation to an
engineering program of study? a. very helpful b. helpful
c. little help d. no help
27. What is your present overall grade point average? a. under 1.5
b. 1. 5-2.0 c. 2.0-2. 5 d. 2. 5-3.0 e. 3. 0-3. 5 f. 3. 5-4.0
28. What is your present grade point average in engineering? a. under 1.5
b. 1. 5-2.0 c. 2. 0-2. 5 d. 2. 5-3.0 e. 3. 0-3. 5 f. 3. 5-4.0
29. What is the highest level of education achieved by your father?
a. elementary b. high school c. college d. graduate studies
30. What is the highest level of education achieved by your mother?
a. elementary b. high school c. college d. graduate studies
31. How did you become interested in becoming an engineer? a. relative
b. friend c. in school, d. on your own e. other
32. Who provides the greatest influence on you to continue your studies
as an engineer? a. parents b. relative c. friend d. other
33. Do you have a job? a. yes b. no
34. If yes, how many hours per week do you work?
35. Do you study with other engineering majors? a. yes b. no
36. If yes, how helpful would you say it is to study with other engineer-
ing majors? a. very helpful b. helpful c. little help e. no help
37. How often do you perceive the HEP office to be available to students?
a. always b. usually c. sometimes d. seldom e. never
38. In general, the information provided by the MEP office is clear
and
presented in an organized manner;
a. always b. usually c. sometimes d. seldom e. never
39. T
. pu pos= of tho NEP ,s to
.cadopilcan, assUt minority atudantain on9lno.r.„, o„tn graduation. How Succeaafu, would you aay n Ipr
. very tuccassful b. successful c. neutral d. unsure
a. very unsuccessful
40. CiJIcle the following courses you took in high school:
a. Algebra b. Trigonometry c. Geometry d. Calculus
f. Chemistry g. Other
e. Physics
41. Please fill in :
a. Math
I received the following scores on the SAT's:
b. Verbal c. don't know d. did not take
Please check U) appropriate response to the right of each question;
42. Does the school environment make a difference
to your study habits?
-
a. yes b. No c. Other
43. Would you prefer to attend school in a city
environment? ^
44. Do you think the MEP should work more co-
operatively with Third World Scientist Society?
45. Do you have family or personal concerns thatkeep you from fully concentrating on your
studies?
46. Are you expected to contribute to the family
income?
47. Are you a member of one or more student
organizations?
48. Are most of your friends and peers in engi-
neering, of the same ethnic background?
Section II
1. Were you accepted to other schools of
Engineering?
2. At the time you entered UMass, were you
familiar with the MEP services?
3. Have you since used the program's services?
Yes b. No c. Other
4.
Do you have a sense of "coimiunity" 1n the
School of Engineering?
5.
Did you know the MEP provides free
tutorial help?
6. Have you been attending the tutorial
sessions?
Please circle appropriate answer:
7. If you are not attending tutorials, why not?
a. don't need b. didn't know of c. problem or conflict d. other
8. Did you know that students with high grades take advantage of
tutorial help? a. yes b. no
9. Did you know the MEP offers introductory courses in pre-chemistry
and pre-physics? a. yes b. no
10. Do you receive any academic advising? a. yes b, no
11. If yes, who provides you with most of your academic advising?
a. The Minority Engineering Program (MEP) staff
b. The Bilingual Collegiate Program (BCP) staff
c. The Conmittee for the Education of Black Students (CCEBS) staff
d. My academic advisor from the School of Engineering
e. Other
12. Do you receive any career advising? a. yes b. no
13. If yes, who provides you with most of your career advising?
a. MEP staff b. BCP staff c. CCEBS staff
d. My academic advisor from the School of Engineering d. Other
14. Do you believe that racism exists on campus? a. yes b. no
15. If yes, how much? a. alot b. some c. little d. very little
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16. Have you been the victim of discrimination? a. yes b. no
17a. If yes, how often? a. alot b. some c. little d. very little
17b. Where? a. MEP office b. School of Engineering c. campus
d. classroom e. job f. combination of one or more of the above
18. How comfortable do you feel in coming to the MEP Office’
a. very comfortable b. comfortable c. undecided d. uncomfortable
e. very uncomfortable
19. How would you evaluate the MEP staff? a. very helpful b. helpful
c. little help d. no help e, don't know
20
. In general, how would you evaluate the MEP's counseling services?
a. very helpful b. helpful c. little help d. no help e. don't know
Please check (/) appropriate box to the right of each question:
21 .
22 .
23.
24.
25.
26.
27.
The tutorial program has helped my overall
academic performance.
The tutorial program has personally moti-
vated me.
The tutorial program has helped me develop
confidence.
The MEP tutors are sensitive to the needs
of the individual students.
The tutorial coordinator is supportive of
the students.
The tutorial coordinator is available to
the students.
Do you feel the MEP office should develop:
1. Recognition banquets and awards
2. Reduced course loads
3. Academic programs for high school students
27.
a. Yes b. Mo c. Other
Do you feel the MEP office should develop:
4. Minority professional engineers as
role models?
5. Other (please list)
>-iia iuo» eng
29.
Do you think you could benefit from a
calculus course in Spanish?
Please indicate to what extent the followi
^'”*clinq appropriate response:
ng services were helpful by
30. Tutorial Program: a. very helpful b. helpful c. little help
d. no help e. do not know f. did not use
31. Academic Counseling Services: a. very helpful b. helpful
c. little help d. no help e. do not know f. did not use
32. Career Counseling: a. very helpful b. helpful c. little help
d. no help e. do not know f. did not use
33. Personal Counseling: a. very helpful b. helpful c. little help
d. no help e. do not f. did not use
If you have taken either of the following courses, please circle response:
34. MEP Introductory Course in Pre-Chemistry: a. very helpful b. helpful
c. little d, no help e. do not know f. did not use
35. MEP Introductory Course in Pre-Physics: a. very helpful b. helpful
c. little help d. no help e. do not know f. did not use
Please use the other side for any additional comments you may wish
to make regarding the Minority Engineering Program.
Thanks for taking the time to fill out this questionnaire!
APPENDIX VIII
APPENDIX VII
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MEP OUrSTIOMtJAIFr
FILE UONAME (CKEATlOH DATE = 8w/Q7/21.)
V4 What is your age?
CATEGORY LAREL CODE
AOSuLUTE
FREQ
RELATIVE
FREO
(PCI)
ADJUSTED
FkFQ
(PCT 1
7 19.4 19.4
Under twenty
2
,
26v 72.2 72.2
Twenties
Thirties 3. 3 6.3
6.3
TO 7AL 3f> 1 li V • lo;^ .1
l.fleg STO ERR >'^7 MEOIAtJ
CUM
FREQ
(PCT)
19.4
91.7
l..b .U
1.923
I
HEP nwrsr lONfjAir-c
file ;<ON.r-. o^Tf =
What is your sex?
CATEGOf-.-y lAiIFL
coOE
Male i.
Female ,“
'
-
... •
total
aosjlute
fkeo
R'iLATIVl
EREQ
<PCT»
adjusted
feed
(PCT)
CUM
FPl 0
(PLT)
35 97.2 CM
• 97.2
1 2.8 C • (} 1 G u . 0
36 1 ( C . t 1 (i j . e
MEAN •
HCCF
KUPTOSIG
HI til MOM
C.V. PCT
1 .-T2e
1 . ; .1
T6.3L r
1 . j U
’
valid CASES
STD EFP
STL' DEV
SKFWNESS
Maximum
.95 C.I.
.i’2e
.167
6.301
2 . j u i;
.971
HISSING CASES
median
VARIANCE
RANG!
SUM
TO
1
37
1. OlA
0 26
clo
Out
I.C8A
MEP OUESTIONNAIFF
FILE
. NONAmE (CREATION date = 8G/f;7/2l.)
V6 Where (do you live?
CATEGORY LA(J£l coCF
on-campus i.
off-campus 2 .
total
ABSOLUTE
FR£0
relative
FFEO
(PCT)
ADJUSTED
EFf.r-
(PCT )
CUM
PREO
(PCT)
22 61.1 61 .1 61.1
1 4 3C. 9 33.9 1 1) C . 0
36 1 ( t . V lOw .C
MEAN
MODE
KUETOSIS
MINI MUM
1 .369
1
-1
.661
1 . 0(3
STD EFR
STD C’fV
SKE WNESS
MAXIMUM
. '.>6 2
.49a
.476
2
. ) c
MEDIAN
VARI ANC*^
F ANSE
SUM
1. 316
.244
1 . UQU
5li . L-' C
C.V. PCT 35.598
.95 C.I.
VALID CASES 36 MISSING CAS
TO l.FFf,
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FILE JONAyP (C.^fAT ion DATE = 8. /-7/21.
)
^5 What is your sex?
CATEGOF-Y LAOFL CODE
Male 1 .
Female 2 .
aosjlute
fkeo
35
1
RELATIVE
ffeq
(PCTl
97.2
2.6
ADJUSTED
FF EO
(PCT )
37,2
2.6
CUN
FFt Q
(PCT »
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IGu
. 0
TOTAL 36 11 C . t 1 0 j . L
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1 . C 4 0
37.&a
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MEP questionnaiff --
FILE
. NOMAMt' (CRF.ATIOn DATE = 86/07/21. )
V6 Where do you live?
-
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CUM
PREO
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on-campus i* 22 ri.i 61
.
1
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TOTAL 36 lit.'; 1 a i. . C
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VARI ANCF
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1. UOU
50. L' C
C.V. PCT
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FILE IlOMArih (OKtATlUN OA'IL HL /L A/Sl . I
Do you speak more than one language?
FElATI VE ADJUSTED CUM
absolute FF-EO Fr.f.fj FPEQ
C A T F GiJt' Y LAiit; L COOL Fi. £ Q (PCI ) (POT 1 (PCTl
yes ^ • 35 97.2 97.2 97.2
-
no 1 2. t 2.6 LOb .C
1 uT Al 36 1 L L • • 1 1 C . 1
MEAN ’ 1 . .1 2 n •n D 1 1 F. . il 2 e mloi an 1. CIL
MOC.E 1 . U u !i SIC b-\J .16 7 V Akl AUCc .(•2b
KUFTO'MG 3 f) • li ^ fi Nhic Sli j i. k M NO E 1 . iiuC
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u
sun 37. Slit
L.V. PCT J F . 2i
h
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VALIO CA S f ‘J b MI LSIIIG CASES 1
mEP OllESTIUtlUA II-
f
FILE UDMAh • (I'PLtTiUM G».Tc =
M6 If yes, what is your dominant language?
GATE 001 Y LAUI L CODE
ABjCiI u te
FuE 0
hcl. ATIVl
FFEO
(PCT »
mOJUSI ED
FRED
(PCT 1
CUM
FkcO
(PCT)
English 1
.
IL' 27.
b
29 .A 29.*.
Spanish •) ^ 2 ') 55.6 5b .6 bb .2
other
^ . 9 11 . i 11 .t 1 U C . 0
IILAIJF - 5.6 MlSblNl',
T O'* AL 3 c 1 ., . . 1 1 J J .1
MEAN
MODE
KUFTOsI •:
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SKi )M<r. Si]
. it 7
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Nf DI AN
VARIANCE
RANGE
1 . fc5[)
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2.
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MEP Ol'ESTIOfJNAlFE
file NONAdE (CREATIUN DATE = aj/u 7 / 2 X.)
V9 Are you a resident of Massachusetts?
P£LAr:vc ADJUSTED CUM
CATECOFY LABEL CODE
ADSOLUTE
FKEO
FF to
(PCT »
FRtO
(Pc;
)
FFEO
(Pcn
.. . -
yes 1 . 25 69.4 69.4 69.4
no
^ • 11 I'' .b 31 .6 lao .0
....
TOTAL J6 itc . f 1 J 3 . (
MEAN
MODE
KURT OSIS - •
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-
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STD DtV
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.95 C.I.
.C 76
. 467
.a 91
2 . T
:
1 .147
MEDIAN
V API ANCt
RANGE
SUM
TO
1.221
. 218
1 . 0 'J 0
4 7 . 0 J (j
1 . 464
VALID CASES 36 MISSING CASES t
- - - - - - - - - - -
- - • • • • • . • • • •
MEP OUESTIOtINAIF E
FILE NONAMt - (CREATION DATE = e0/u7/2l.)
vir Have you and your family moved to New England since 1975?
CATEGORY L A9EL CODE
AQSOLUTE
FREQ
KELATIVF
FPEO
(PCT)
ADJUST ED
FRFO
(PCI )
CUM
FRED
(PCT)
yes 1 . IS 27.8 28.6 28.6
._ ...
no 2 . 25 69. 4 71.4 1 1‘ 0 . n
f’LANK 1 2.6 MISSING
. TOTAL 36 1 1. C . C 1 0 Q . 0
MEAN
mode
KURTOSIS
MINIMUM
1.714
2
. U U C
- i . .1 6 2
1 . G 0 ?
STD ERR
STD DEV
SK( WMESS
MAXIMUM
. .J77
.458
-.99 2
2. )i'l
MEOI AN
VARI ANCE
F ANGf
SUM
1 . ecu
.21b
1 . 1 0 !)
6U.C1C
C.V. PCT 26.737 .9*^ C.I. 1.557 TO 1. 872
VALID CAS ES 39 MISSING CASES 1
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MEP out 5TrOIJMAIFt
file UONaMP JCPEaTlOn = bc/i7/2l,)
vii .y?_w brothers and sisters do you have?
category LAOEL” A030LUTEF Rt 0
PELATIVt ADJUSTED Luri
CODE
FFEO
(PCT)
FREC
(PCT )
FREQ
(PLT)
0-2 1
.
12 33.3 J3.3 33.3
3-5 .. 1 3 36.1 - 56.1 69.4
mo re
, ^ 11 3r,6 3(. .6 1 0 1 . C
TOTAL 36 IT L .Ij 1 3 li . U
MEAN
mode —
KUFTOSI3
MINIMUM
C.V. PCT
VALI.O CASES
1 .972
' z,rnn-
-1 .AbS
1 . U 0 '1
41 . J71
36
STD ERR
STC DFV
IKE WNF SS
MAXIMU^!
.'35 C. I.
MISSING case:
.135
--.'ilf
. J5 2
3 . U J (
1.696
NEOI AN
VARI ANCr
range
SUM
TO
1.962
. 656
2 . 0 (J C
7 1 . Du I
2.246
MEP QUESTIONNAIFE
FILE NONAME (CREATION CATE = 6t;/07/21.)
V 12 What isyour sibling order?
CATEGORY LAOEL CODE
first born i.
middle 2 .
youngest 3.
TOTAL
2 .ccr
2.00 (
- .967
J :/ • c
ABSOLUTE
FFEO
RELATIVE
RFEO
(PCT)
AOJUSTEO
FREQ
(PCT )
CUM
FREQ
(pcn
9 25. ( 25.
r
25.0
16 5u.r 53 .0 75.
C
9 25.
L
2 5.'j 1 G (1 . C
36 !(> C . > l'))j .k
-
.I2f MEDIAN 2.0(.‘C
.717 VARIANCE .514
I-, RANGE 2.UCL
STL EPP
STO OEV
SKE HNESS
MEAN
MODE
KUF.TOSI 3
u « » . 'o '
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MEP OUE 3T I OHIIA I PE
PILE NONAMF JCKEftTiCN DATE = et/.V/Zl.)
8U/C 7/21 .
Did you come to the School of Engineering directly after high school?
VALID CASES
CATFGOR y L ADEL CCiOE
RELATIVE
AOSOLUTE FR^o
FnEQ (PCT)
ADJUSILD
FRFO
(PCT)
CUM
FREQ
(PCT)
— —
-
-
yes 1 . 2-’ 55.6 55.6 55.6
no 2. 16 44,4 44.4 101 .0
* TOTAL 3 6 1 C 0 . (• 1 n . r
MEAN
MODE
KURTOSIS-
MINI MUM
C.V. PCT
1 . 444
1 .400
-2.064
1 . r c n
34.089
STD ERP
STE DEV
SKfWNf.SS
maximum
.95 C. I.
•J84 MEOIAN
.514 variance
. 233 - RANGE - - -
2 . )u C SUM
1.274 TO
1 . 4cC
.254
1 . 0 0 c
5 C . (i 0 0
1 . 615
3fi MISSING CASES
MEP OUESTIOrmAlKE
file noname (CPFAllON DATE = 80/07/21.)
vm If no, how many years after high school?
CATEGORY LAREL CODE
0-1
.
2-3
::
ADSOLUTE
FRED
4
4
RELATIVE
FREU
(PCT)
11.1
11.1
ADJUSTED
FRED
(PCT )
25.
e
25.
r
CUM
FREQ
(PCT)
25.
C
5f .C
4 or more 3 . 8 22.2 5: .c 1 3 c . r>
DLANK 2r 55.6 MISS ING
T OTAL 36 111. r. 130. C .
MEAN 2.250
MODE 3. no”
STD ERR
STD DEV
.21 4
.856
MEDIAN
V AKI ANCE
2. 5uC
. 733
8C/07/21
KUOJ03IS
MINI tIU'l
C.V. PC'*’
- 1 . UEti
1 .
:
TH GC
SKF WtlE'JS
Mty I HUM
.9E C. I.
RAN3E 2.C)C
• J ' i U'i 5fa , P li I
.794 TC c. 7 J6
1 6 MISSINGVALID CASES
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MEP OUFSTIONfialPf
FILE NON«tl£ (CRFkTION DATE
=
y/is' Di’d you graduate from a
CATEGORY LA1F.L ^
-
-
-
yes 1.
no 2.
- TOTAL
6f /vJ7/21 . )
vocational high school?
ABSOLUTE
FRED
1
4
22
RELATIVE
Fcr.c
(PCT )
38.9
61.1
AO JUST EO
FFFO
(FCT )
38.9
61 .1
CUM
FREQ
(PCT)
38.9
1 u 0 . C
36 icu . *: 100 .t.
MPAN
MODE
KUHTOSIS
MIMinUtl
C.V. PLT
1.611
2 .our
-1 .861
1 . 'j i!
T n . 6 6 6
valid cases 36
STC fpr-
STO LEV
SKI- wt;r.SS
MAXIMUM
.9'’ C. 1
.
.082
.49**
-.476
2.'JL'l
1.444
missing cases
median
VAPI ANCE
range
SUM
TO
1.682
.244
1 . ii 0 c
56.CL0
1.776
mep ouestionnaiff
file NOrUME (CREATION DATE
= 81/07/21.)
vie. Would you consider an alternate
major to engineering?
n-i ATT Ilf in JUST ED CUM
CATEGOFY LAOEL
CODE
yes 1-
no 2 .
TOTAL
RELATIVE
ausolute ^oI9,
FKEO (PCi)
21 58.3
15
adjusted
FF.EO
(PCT )
56.3
41.7
FREQ
(PCT)
58.3
in .0
36 KIC.'. 1 0 ii . i.
MEAN
MOOE
KUFTOSI
J
minimum
c.v. pc-^
1.417
1 .rro
-1.969
1 .I'l'
35.294
STO EPF
STC DLV
SKEVUiESS
maximum
.
95 C . i
.
.
)8 3
.•3oi:
.353
2 . J 1) 0
1.247
median
V ARI ANCE
RANGE
SUM
TO
1.357
.250
1 . UUO
5 1 . (j ( r.
1.586
I)
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M?P OUiiSTIOUIIA IKF
FILE NONAME (CPfATION OATE = 6o/w7/2l .
»
V17 If yes, in what major?
KLLATl Vf ADJUSTED CUM
ABSOLUTE P=EO FR 1 0 PR t o
category latel CODE FRET (PCT ) (PCT 1 (PCT»
natural sciences d 22.2 36.1 38.1
business 2 . 1'' 27. P 47.6 85.7
social sciences t. 1 2.8 4.6 9C .5
College of Arts &Sci .4. 1 2.6 *. .6 95.2
other s. 1 2 . 6 4.6 no.o
blank 19 41.7 MISSING
TOTAL 36 1 0 f; . f lOu .0
MEAN 1.9P5 STD ERR .226 median 1.750
MOOE 2.CG0 STD DEV 1.444 VARI ANCE 1 .C9C
KUPTOSIS ?.166 SKEWNESS 1 . 66 2 RANGE 4. OCO
MINIMUM l.aOO MAXIMUM 5 . LMj L SUM 4(i. CUO
c;v-.
• PCT 94.624 .99 C.I. 1.429 TO 2. 360
VALID CASES 21 MISSING CASES 15
" MFP nUESTIOt<IMirr •
FILE NONAME (CPFATION OATE = ttO/JZ/ZU*
VIP Is your family supporting you through college?
. . -
....... RELATIVE ADJUSTED CUM
ABSOLUTE FFEO FREO FFEO
CATEGORY LABEL CODE FREQ (PCT
)
(PCT ) (PCT »
yes T. 12 33.3 33.3 33.3
no 2 . 24 1111
66.7 1 c r . 0
- - TOTAL— 36 1 r r . ( 1 C . c
MEAN
MOOE
KUPTOSI3
MINIMUM
C.V. PCT
1K r -I '.I
. 1 . uj,
1 . ’ r i
26 .^t3r>
sin ERR
STL Utv
3Kf lIMrS'J
MAXI I’UU
.9‘'> t.I.
MEDIAN
VARI ANCE
73t RANGE
j: (. SUM
5 TO
1 . T5t
.229
1 . Cl L
6L . C. L
1 . 62S
.Ui miccing casesVALID CArCE
MEP
OUcSTIOMMAIf
F
61/07/21.
23.13.2**
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MEP OUcSTICMMA IPE
FILE '^ONAME (CREATION DA’F = 6tj/J7/ai. »
87/07/
V 21 Is your family (morally) behind your decision to study engineering?
CATEGORY LADEL CODE
AasOLUTE
FKEQ
RELATIVE
RREO
(PCT)
ADJUSTED
Fr^ F 0
(PCT)
CUM
FPEQ
(PCT)
yes 1 .
no 2 .
24
11
6b. 7
:: . 6
68.6
31.4
68.6
1 0 >1 . 0
PLANK 1 2.8 MISSING
-
TOTAL 36 10(j . 1 lOC .0
MEAN
MODE
KUPTOSIS
MINIMUM
C.W. PCT
VALID CASES-
l. 31 4 Sir EhP
.
j(j..
l.i'UC 3TL' OEV 471
-1.3»J3 SKIWMES3 ,a36
l«t00 MAXIMUM Z.aOCIS. 838 .9*^ C.I. I.IEZ
35 MI3S1NG CASES i
MfO: AN
VARI ANCE
RANGE
SUM
TO
1.229
.222
1. O'
0
46. C>iO
1.476
MEP OUESTIONNAIFC
FILE 'NONAME' (CREATION DATE = 8C/37/21.)
V 22 Could you come to the university without financial aid?
CATEGORY LAPEL CODE
ABSOLUTE
FPEO
RELATIVE
FREQ
(PCT)
ADJUSTED
FREP
(PCT )
CUM
FREO
(PCT)
yes 1. 5 13.9 14.3 14.3
no 2 . 3j 63.3 85.7 10(1 .b
BLANK 4 2.8 MISSING
TOTAL 36 1 C (j . .. lUJ .C
mean
MODE
KURTOSIS
MINIMUM
C.V. PCT
2.705
1 . r *1
19.117
Sir EPF
STL DEV
SK^ Wt-'ESS
MAXIMUM
C.I.
. .ib .
.
35*=
-2.134
2 . 1 3 •
1 . 73 5
HE JI AN
V ARI /.((C?
E A MG E.
SUM
TO
1.517
.126
1 . tu (•
65. I'.L
1 . 'J 7 9
VALID CAS'^S '5 MISS IMG CA;^|-S 1
ao/r 7/21
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MEP OUESTIONNfl lEE
FILE - NOriAM'! (CREATION DATE - ' 8u /'. 7/ 2 i . »
V23 Has the MEP helped you financially to continue your education?
CATEGORY LA '(EL - CODE
ABiOLUTE
FKEO
RELATIVE
FREO
(PCT )
AliJUSTED
FREQ
(PCT t
CUM
FREQ
(PCT)
yes 1 4 38.0 4u .U 40.1
-
. -
- "*
-
-
no 2 . L*1 se. 3 6 C • C U C .0
BLANK 1 2.6 MISSING
• -
- TOTAL 3f) ICC.L lOC.C
mean 1.6^: STD ERR .184 MEDIAN 1.667
MODE 2.'’c: STD DtV .497 VARIANCE .247
KUETOSI3 -1.^32
1 . C (’ 1)
SKFWKFES -.427 RANGE 1. or 0
MINIMUM maximum 2 . 1 f) C SUM 56.L’nO
C.V. PCT 31.lif)6 .95 C. 1. 1.429
_
TO 1.771
VALID CASE? 35 MISSING CASES 1
MEP OUESTicNNAIFE
FILE NONfiMF (CREATION DATE =
v 2'4 ~ If yes
,
how?
CATEGORY LAHEL CODE
loan
grant
2 .
_
_book money 3.
work study job 4.
80/07/21,
)
ABSOLUTE
FREQ
RELATIVE
FREO
(PCT)
ADJUSTED
FREO
(PCT )
CUM
FREQ
(PCT)
1 2.8 7.1 7.1
2 5.6 14.3 21.4
3 8.3 21.4 42.9
1 2.8 7.1 54.
U
ec
k
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combination
5 ,lau uti ^ 7 19.4 5o»L! 101; .C
CLANK 22 61.1 MISSING
TOTAL 36 1 r fi . r IC c .
L
MEAN 3 . 7 96 STD ERP .381 MEDIAN 4.5I'U
MODE 5.0'’’) STC CEV 1 . 424 VARI ANCE 2.027
KUFTOSIS -.955 SKI WIlE SS - .661 KANGL 4.LL t
MINIMUM 1 . 30
:
MAXIMUM 5 . 0 V t SUM 5 3 . 1. 0 1;
C.V. PCT 37.612 .95 C.I. 2.96*. TO 4.6Ld
VALID CASES 1 4 MISSING CASES 22
HEP OUE5TIONHAUE
file NONAME (CPCATION DATE = 8_C_/l^7/21 . )
V25 Were you recruited by the MEP?
CATEGORY LABEL COOK
ABSOLUTE
FRFO
RELATIVE
FRFO
(PCT»
ADJUST ED
Fr^FO
(PCT )
CUM
FREQ
(PCT»
yes 1 * 6 16.7 17.1 17.1
no 2 . 29 ec .6 82.9 ICG .0
PLANK 1 2.6 MISSING
TOTAL 36 KG. C IGU .(j
MEAN l.flc'D
MOO:
KUPTOGIj- 1 .:99“
MINIMUII l.:“0
C.V. PCT 2:'. 912
STD
STC CEV
SKLWt.ESS
MAXIMU»^
.95 C.I.
. 06 *=
. 382
-1.823
2. Tt 2
1.597
VALID CASES 35 " MISSING CASES - 1
MEDIAN 1.897
VARIANCE .1A6
RANGE l.COO
SUN 6A.r3C
TO 1.96&
MFP nUE3’’IONNAIF.E
FILE NONAME (CREATION OATF. s 6u/J7/21.)
V 26 If no, how di(d you come to the university?
CATEGORY label CORE
ABSOLUTE
--- FrEO
RELATIVE
FREO
(PCT )
ADJUSTED
FREQ
(PCT »
CUR
FREQ
(PCTT
selected to come 16 44.4
53.3 53.3
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becoming
an
engineer?
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in school ’• J 6.3 6.6 67.0
on your own ••• 7 19.4 2il.C' 101 .0
niANK 1 2.6 MISSING
TOTAL 36 l.^.i, llL.I
MrAU 1 .AaF> STC EFC .2t » MEDIAN 1. 133
MODE 1 .. jr STC CFV 1 .231 variance I.S16
KUF.TOjI j o • a SKtHIlLSS .131 F AIIGF ).0i:D
MINIMUM 1 • 'J a i'. HAyiMlIM 4. T4<J SUM 66.1'Jl
C.V. PCT f>5.2 )3 .P5 C.I. 1.463 TO 2.309
VALID CASES Missinr, CALE i 1
MSP OUCSTlOtlllSirf «l/U7/2l.
FILt MOriAMt ICFFAt lull OAte = 6U/l7/2l.l
Qo you have a job?'
CATEGOPY LAOn CODE
RELATIVE
AOSOLUlt FFEO
FlUO ifcn
AUJUS1 ED
FRED
IPC1 1
CUM
FFFQ
IPCT)
yes i. 13 36. 1 37.1 37.1
no 22 61. 1 62.9 lOS.O
PLANK 1 2. A MISSING
TOTAL 36 lUD . 1 109 .0
MEAN
MOO"
KOP.TOSIS
MINIMUM
C.V. PCT
1.629
2 . P ' 'J
-1 .797
1 .nt
iii.l" T
STO EFP
STL CEV
SKEWNESS
MAXIMUM
.95 C.I.
.163
.
490
-.556
2 . 'I3P
1 .460
MEDIAN
VARIANCE
RANGE
SUM
TO
1.71,5
.240
1 .600
57.tvl,
1.797
VALID CASES 35 MISSING CASES 1
MEP OUtSTlOUIIAlFE
FILE IIOMAIIE ICPEA'IOII 07Tt = Bl,/j7/2l.l
8I./C7/21. 21.13.24.
V37 If yes, how many hours per week do you work?
REt/iTIVc aojusieo CUM
AflSOLUTc FP£Q ffiu FFLQ
CATEGOPY LAMLL CODE F -1 0 (FCT» (PCI » (I'LT*
2. 1 7.1 7.1
1 c • 0 7 1 . J
i.
.
1 2.1.* 7.1 21.**
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yes,
how
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hours
per
week
do
you
work?
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If
yes,
how
helpful
would
you
say
It
Is
to
study
with
other
engineering
majors?
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APPENDIX X
UNIVERSITY OF MASSACHUSETTS /AHHERST
SCHOOL OF ENGINEERING
MINORITY ENGINEERING PROGRAM
Budget Analysis (for the period 7/1/73-6/30/79)
RECEIPTS
External Sources ;
Industry /Foundations: A.O. Little, DEC,
ECPO, E.I. Oupont, Ford, G£, GTE, IBM,
Monsanto, National Fund for Minority
Engineering Students, Polaroid,
VIestingnouse S 61,100
Internal Sources :
Chancellor, Alumni, Provost,
Dean, CCE3S a 5, 520
TOTAL Receipts
EXPENDITURES
ECO (Summer Program for High
School Students) :
Summer 1978— two week program SIS, 616
Summer 1979—one week program 9,156 *27,77^^
Tutorial Program (Matriculated Students) 17,346
Student Aid^^ 11 , 307
Student Recruitment and Program Qevelooment 2,396
^eministrative ano Other Program Expense 42,913
TOTAL Lxoenditures
BALANCE Carried Forwara
NOTES:
.
(a) Exoenditures for doth the 197S ana 1979 summer program are incluaec since
activities extend across the fiscal year.
(p) The orimary suooort for student financial aid Is generatea from Universit
allocated to the Minority Stuoent Program.
SI 06, 620
S102.236
S 4.364
orogram
y funding
APPENDIX XI
UNlveRSlTV OF MASSACHUSETTS/ AHHCRST
SCHOOL OF ENGINCCRINC
MINORITY INCINEERIMC PROGRAM
3ud9«c AnAiysis (for int oorioa 7 / i/78«4/ 30/ 79
)
RETS 0 T S
Eiternol Sourcts :
looust rv/ Foundacions : A.O. Little, 0£C
,
£C?0, Ouoont, Ford, G£ . GTE. ISM.
Monsanto, National Fund for Minority
Enoineerind Students, Polaroid.
oestinonouse S 41,100
Internal Sources :
Chanceiior. Aiuani, Provost,
uean, CC£3S **^-520
TOTAU Raeeioo S10*,420
;xgEN0ITu,;5
iC2_J_Su««,t_^£oor^«_f^r_Hl_a^
acftoo i jxudenc x i
:
SuBMvr Sun««f
Fteulcy S4l*rl,>
Student S4i4rle> (Tutor., Counacllor.l
Ptrtlelpint Susoort
tOue4tion«X M«t,rL4l>
Suotocoi.
S 7,700 S 2,000
0,024 1,740
4.353 5.154
1.037 244
13,414* 9,158 27.774'
Tutof_laJ_^ro££a*^^_M£t_Meu^at_ed__Stjjdeji^^:
Student Salaries (Tutors and Coordinator)
Educational Materials
Soeelal Courses (Teaenind Assistants)
Sudtotal
Student Aid :
Direct senolarsnio awards
s$UD 0l»*nt 4 l
:
Cranti
Senolarsnio.
Lean.
worK Study Sudoort
tducatlonal Nattrlal.
SuBtdtal
Studant Oecrultwant and »Toora» Oava looi»»nt :
T ra»al
Printing
Soaclal Proqria.
Hl.eallanaou. tsoanta
Suototal
Aawini.trati va and Otnaf Prooraw t.oan.e:
14,349
577
1 , 900
17,3*4
2.900
385
1.351
2.948*
1,502
2.221
11.307
1.431
352
417
'94
2.894
Salaries and Sonaflts (1/2 Olrsetar, 1/2 A.soe.
Olpactor, two 1/2 loatn. Asst.,, 1/2 .ocretary)
SuDOllas, Prlntlnq, and *o»ertlstnq
^ofltaqa and Taleonond.
40,334
504
1.573
Suototal
TOTAL Esoondlturas
balance Carried Foraard
MOTES ;.
(a) Flqura rtora.ents < tao-aad* suaaer oroqrim.
(0) Figure raoraaant. a ona-aasK .uarner orogr.a,
(e) E.oandliura. for ootn tne 1978 and 1979 .uamar
orogram are
tatand acroi. tne fiscal year.
(a) Tne primary suooort for studant financial aid
la generated
to tne Minority Student Program.
(el Figure Is not adjusted to inoa loan reoayments.
42.913
S102.234
S 4,384
IncluoeO since orogram activities
from University funding allocated
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APPENDIX XII
INTRODUCTION
The focus of recruitment of minority students for entry into the engineering
p-ofnssion* is upon recruiting qualified students who have an interest in math
and science subjects and who are oriented and motivated toward engineering. Once
the student enrolls in a college, counseling and support must be provided in an
academic program leading to a degree in the discipline of the student's choice.
Financial support is generally required so that the minority student may con-
centrate on academic work. If in addition the student has the opportunity to
acquire engineering-related work experience during the college program, that
student can be expected to complete the program and make a successful entry
into the professional world.
The School of Engineering at UMass/Amherst is actively structuring and
pursuing a minority engineering program that contains the elements of support
described above. The program is evolving to the ultimate form shown in
Appendix A. Such a comprehensive program is of necessity a long term effort
requiring long-term support. The attached descriptive material will serve to
illustrate the efforts made to date in areas related to student recruitment,
pre-entry activities and post-entry academic support. The attachment also
provides a description of the future directions in which the minority engineering
program will move in the coming academic year. It can be seen that the area
under development concerns the engineering-related work experience component
of the overall program.
The School of Engineering at UMass/Amherst is seeking funds for continuing
and strengthening the extensive program it has established for the recruitment
and education of minority students in engineering. -This year in addition to the
support needed to continue on-going minority student related efforts, the School
also seeking;} ad'^itional funds for planning leading to the development of a
cooperative education program for minority students. The program would serve to
provide work experiences related to the engineering disciplines being studied by
participating students.
This thrust represents a logical extension of the effofts of the School which
has devoted large amounts of financial and personnel resources to the recruitment
of minority students and to tutorial support programs to help insure their reten-
ton. It is envisioned that the mechanisms devised for a minority population will
provide a model for a program of the School available to non-minority students as
well
.
One unique facet which will be explored is the use of the on-going School
program for TV taping of courses to provide summer course opportunities on the
campus for co-op students.
In view of the increasing costs associated with providing the necessary
academic and scholarship support for the minority students within the School, the
possioility of the formation of a consortium of industrial firms and other insti-
ttions of higher education will be investigated.
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riisLo ricQl B«3 cU sroluifi ;ind _FuLur6 Thrust
A. Historical Backgrounci
2
The academic period, Fall l‘J76- .Spring 1^77. wUl mark the seventh
consecutive year the School ot Kiipinecr ini; nr UM.iss, .Miihcrst has been
involved in programs directed toward spe. ial sf.-.donts' needs. During this
period significant emphasis has been placed on die identification and
selection of minority students who exhibit the anility or potential ability
to function capably within a rigorous enginerrinc environment. Increasing
the numbers of minorities participating in the en,.ineering professions has
been a primary goal of this thrust.
In order to continue and expand this puiposc, an Office for Minority
Affairs was created in the Fall of 1975. This office is charged with the
responsibility for devclopint strategies that will increase the number of
qualified minority students within the School of Engineering preparing for
professional careers. The office is further charged with the responsibility
for developing support services and programs that will work toward retaining
the student in his academic program after he i.' .admitted into the University.
Tlie following art? on-going ufCorcj in this ..a
1. Encir.eor mv '".irfet Orientation (F.CO) . A two—week summer program aimed
at high school juniors and .seniors with an interest in engineering and
applied science. The objective of the progcca is to enable the par-
ticipants to become acquainted with the various fields of engineering
and with the demands faced in these fields by practicing engineers.
2. Comprehensive Math and Science Program ((’MSP). .An alternative voca-
tional high school program that prepares juniors and seniors for entry
into schools of engineerine. The participating schools and colleges
working cooperatively with industrial representatives structure
I
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3
curricula in nu.chcmaclcs
.mU ochor roquiioU
students acquire adequate entry skill levels
and twelfth grades. •
subjects to assure that
while in the eleventh
3.
4.
Minority Students* Day and Engineering ,n Action are one- and two-day
s«einsrs held at the School of Engineering. They serve to acquaint
-inority and other high school students with the opportunities. and
challenges available to those who acquire an engineering education.
Academe Support (Tutorial). The long-tem retention of admitted
students is a primary concern within the School. Attrition is directly
related to the students' ability to comprehensively pursue their
academic studies. Problems that emerge related to the student,
inability to fully comprehend presented material are dealt with through
offering specific academic tutoring related to the area in which
dlfflctilcy is being experienced.
5. Every effort is made to minimize the financial burden imposed on the
tainority students and their families. In the freshman and junior year,
of their program, where necessary, supplemental financial support in
the form of scholarships is provided to those students that require
support of this sort.
6. Summer Employment Program. For those students desiring related work
experience, employment during the summer vacation is provided by
leading industrial firms, federal agencies and agencies located in
major eastern cities.
Future Directions
The experiences coming out of the efforts detailed in the preceding
section point up the fact that when the students receive meaningful and
necessary support, their overall performance is improved. It is becoming
u:65
increasingly evident cliat one of the areas that can provide significant
support for the student, is that of related work experiences. Those stu-
dents that have participated in the sunsier employment programs^ report Chat
the experience has provided them with the opportunity to relate their
academic work to real-life work requirements, i.e. they were able to determine
the relationship between theory and practice.
A cooperative education program is a natural follow-on expansion of
this advantage to the student. In the case of the minority student, the
ability to acquire practical experience in the discipline of his choice pro-
vides him with a needed advantage when seeking employment after completing
his academic program. Another point of increasing significance concerns the
escalating costs involved in acquiring an engineering degree. It will become
increasingly necessary for students to engage in some form of part-time work
while attending college in order to meet these increased costs. While
supplemental scholarship assistance can provide some support, it is anticipated
that this form of assistance will diminish. It would seem chat Che implemen-
tation of a program that offers the advantages of providing career related
experiences, applicability of work experiences to academic material and
financial return to the student, can provide all students meaningful support.
C. The Video Tape Component
The description of the Videotaped Instructional Program provided by
Appendix B indicates that this facility has much to offer in the implementation
of a co-op educational program. In particular, Che facility offers the
capability of being able to present required academic coursework during
periods of time when it may not be available as a regular semester or summer
course offering. In addition, the student will be able to play back material
at a race consistent with his needs utilizing Che individual monitoring
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facility. A third benefit concorna the ability to utlllr. vldeotapi-d
material furnished by the employer that is rel.iu-d to the students work
rttra. i.e. the ability to rel.nte specific del u.,d .u e.is of wfiflt e-tperlcnce
and problems to concurrently viewed aeademi. n..„eri..l could bo farilitated
with advantage to the student and employer.
^ Planning Program
<'• Program Mechanisms
Several primary steps arc provided:
1. The formation of an academic advisory board composed of faculty and
professional staff.
2. The development of an academic-work calendar leading to a B.S. degree.
3. Evaluation of the video t-ping facility to d^..rmine Its applicability
to the academic component or the cooperative education program.
The conduct of a survey and establishment of communications with
Industrial firms and government agencies to determine If the related
work possibilities are substantial or minimal.
5. Formulation of strategies for long-term financing of program.
Activities Timeline
It is anticipated that the planning activities would be conducted
during the period commencing July, 1977 through Spring 1978. If at that
time a positive determinativ-'n concerning the feasibility of implementing
the program can be made, the proposal' will be submitted for funding. The
following schedule of activities will lead to this determination:
Sumner 1977 Form Academic Advisory Board.
Designate Program Coordinator,
Start Planning Process.
1977 Articulate Goals and Objectives,
Survey Potential Work Sites,
Evaluate Video Taping Facility,
Prepare Preliminary Draft Report for
Evaluation by Faculty and Industrial Advisees
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Spring 1978 Finalize Proposal,
Formulate l^ng-Term Fiscal Policies
Submit Proposal to Funding Sources
Hopefully a Fall, 1978, program start could be attained.
III. Budget
Planning Coordinator* (1/2 salary)
Travel associated with market survey and job
S 8,000
placement development 1,200
Consultant fees (outside consultants) 800
Telephone, supplies, mailing, etc. 600
TOTAL $10,600
The University will contribute the other half of this person's salary
I
COMPREHENSIVE MINORITY ENGINEERlNr, PROGRAM
I. RECRUITMENT
A. Defining Target Populations
1. Qualified
2. Qualifiable
B. Identifying and Enrolling Students
1. Regular Admissions Status
2. Special Admissions Status
C. Special Programs for Secondary School Students
1 . Summer Programs
2. Academic Year Programs
II. PRE-COLLEGE PROGRA’iS/ACTIVITIES FOR ENTERING FRESHMEN
A. Orientation
B. Assessing Academic Preparation
1. Diagnostic Testing, Math and Science Subjects
2. Pre-College Academic Programs
a. Preparatory Work, Math and Science
b. Evaluative Counseling
3. Post-Diagnostic Testing
C. Planning Academic Year Schedule
III. ACADEMIC YEAR PROGRAMS/ACTIVITIES
A. Academic Supportive Services
1. Tutoring
2. Special Courses
3. Skills Clinics
a.
b.
Reading and Comprehension
Classroom and Study Skills
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S. Counseling
1. Evaluative
2. Academic
3. Career
4. Financial
5. Personal
C. Employment Procurement
1
. Summer
2. Cooperative Work-Study
APPENDIX XIII
272
APPENDIX
ORGANIZATIONS MAINTAINING LISTS OF HIGH SCHOOL STUDENTS
INTERESTED IN PURSUING A CAREER IN ENGINEERING
Source Description of Program
Mr. James Patterson
Executive Director
MASS-PEP
Wentworth Institute of
Technology
550 Huntington Avenue
Boston, MA 02115
(617)427-7227
Preparation of minority stu-
dents for college studies lead-
ing to engineering, science,
and technological careers. PEP
has been in operation since
1979, and at present provides
field trips, tutoring and spe-
cial curricullum materials de-
veloped for seventh and eighth-
grade students in the Boston-
Cambridge school system.
Placement of minority students.Mr. William Johnson
Pres ident
Resource, Placement and
Development, Inc.
77 Maple Street
Springfield, MA 01105
(413)733-3121
Mr. Darrell R. Morris
Executive Associate
Program and Field Services
The College Board
888 Seventh Avenue
New York, NY 10019
Dr. Richard Mullins
Executive Director
Minority Engineering
Education Effort Inc.
(ME 3)
345 East 47th Street
New York, NY 10017
Provides printouts listing in-
formation about students. Pro-
videe? PS AT scores. National
Merit Scholarship and Qualify-
ing Test scores, names of Amer-
ican Indian, Black, Mexican-
Z^merican and Puerto Rican stu-
dents who have indicated an
interest in engineering.
Identifies minority high school
students with the potential for
engineering and motivates these
students to prepare for col-
l0ge, provides computer print-
out of high school names and
addresses
.
}
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Source
Mr. Garvey Clark
The National Fund for
Minority Engineering
Students
220 East 42nd Street
Suite 3105
New York, NY 10017
( 212)867-1100
Mr. Roy B. Cowin
Executive Director
JETS, Inc.
(Junior Engineering and
Technical Society)
345 East 47th Street
New York, NY 10017
( 212)644-7690
Minority Introduction to
Engineering (MITE)
c/o Roy B. Cowin
345 Est 47th Street
New York, NY 10017
( 212)644-7690
Description of Program
National organization respon-
sible for raising and distri-
buting financial resources
necessary for the improvement
of minority access to engineer-
ing .
Organizes clubs for high school
students interested in engi-
neering and technology
Partially finances ECO—
a
one-two week summer program for
junior and senior high school
students interested in
engineering.
STUDENT PROFESSIONAL ORGANIZATIONS ON THE COLLEGE
LEVEL FOR MINORITY GROUPS STUDENTS
National Society for Black Engineers
P.O. Box 7252A
St. Louis, Missouri 63101
Mr. Manuel Castro, President
Mex ican-Amer ican Engineering Society
P.O. Box 41
Placenta, California 92670
Mr. Raul Alvarado
Society of Hispanic Professional Engineers
P.O. Box 87, Main Office
Los Angeles, California 90053
Mr. Angel Rivera, President
Society of Spanish Engineers and Planners
c/o Chemico-Air Pollution Control Corporation
One Penn Plaza
New York, New York 10001
(212)239-5300
\
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RESOURCES FOR INFORMATION CONCERNING MINORITIES
IN THE ENGINEERING SCIENCES
Mr. Melvin Thompson
Executive Director
Committee on Minorities in
Engineering (CME)
2101 Constitution Ave,, N.W.
Washington, D.C. 20418
Mr. Gil Lopez
Comprehensive Math and Science
Program
Montague House
School of Education
University of Massachusetts
Amherst, MA 01003
(413 )545-0 275
Dr. Reyes, Guerra
Executive Director
Accreditation Board for
Engineering and Technology
345 East 45th Street
New York, NY 10017
(212)644-7685
Dr. Lee F. Browne
Lecturer in Education
Director of Secondary School
Relations and Special Programs
The California Institute of
Technology
1201 East California Boulevard
Pasadena, California 91125
National Coordinating Center
for Curriculum Development
College of Engineering and
Applied Sciences
State University of New York
at Stony Brook
Stony Brook, L.I., NY
Works to promote a better
understanding of the nature
of modern engineering and to
improve skills of college-
bound minority students
interested in technical de-
grees. Develops curricular
modules
.
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Minority Engineering Resource
Director (Committee on
Minorities in Engineering)
Assembly of Engineering
National Research Council
National Academy of Sciences
Washington, D.C. (1979)
Provides a description of
national, regional and local
minority programs in engi-
neering .
RESOURCES FOR INFORMATION CONCERNING MINORITIES
IN THE ENGINEERING SCIENCES
Mr. Melvin Thompson
Executive Director
Committee on Minorities in
Engineering (CME)
2101 Constitution Ave
. ,
N.W.
Washington, D.C. 20418
Mr. Gil Lopez
Comprehensive Math and Science
Program
Montague House
School of Education
University of Massachusetts
Amherst, MA 01003
(413)545-0275
Dr. Reyes, Guerra
Executive Director
Accreditation Board for
Engineering and Technology
345 East 45th Street
New York, NY 10017
( 212)644-7685
Dr. Lee F. Browne
Lecturer in Education
Director of Secondary School
Relations and Special Programs
The California Institute of
Technology
1201 East California Boulevard
Pasadena, California 91125
National Coordinating Center
for Curriculum Development
College of Engineering and
Applied Sciences
State University of New York
at Stony Brook
Stony Brook, L.I., NY
Works to promote a better
understanding of the nature
of modern engineering and to
improve skills of college-
bound minority students
interested in technical de-
grees. Develops curricular
modules
.
Minority Engineering Resource
Director (Committee on
Minorities in Engineering)
Assembly of Engineering
National Research Council
National Academy of Sciences
Washington, D.C. (1979)
Prov ides
national
minority
neer ing
.
a description of
regional and local
programs in engi-
APPENDIX X
ORGANIZATIONS MAINTAINING LISTS OF HIGH SCHOOL STUDENTS
INTERESTED IN PURSUING A CAREER IN ENGINEERING
Source Description of Program
Mr. James Patterson
Executive Director
MASS-PEP
Wentworth Institute of
Technology
550 Huntington Avenue
Boston, MA 02115
(617)427-7227
Preparation of minority stu-
dents for college studies lead-
ing to engineering, science,
and technological careers. PEP
has been in operation since
1979, and at present provides
field trips, tutoring and spe-
cial curricullum materials de-
veloped for seventh and eighth-
grade students in the Boston-
Cambridge school system.
Mr. William Johnson
President
Resource, Placement and
Development, Inc.
77 Maple Street
Springfield, MA 01105
(413)733-3121
Placement of minority students.
Mr. Darrell R. Morris
Executive Associate
Program and Field Services
The College Board
888 Seventh Avenue
New York, NY 10019
Provides printouts listing in-
formation about students. Pro-
vides PSAT scores. National
Merit Scholarship and Qualify-
ing Test scores, names of Amer-
ican Indian, Black, Mexican-
American and Puerto Rican stu-
dents who have indicated an
interest in engineering.
Dr. Richard Mullins
Executive Director
Minority Engineering
Education Effort Inc.
(ME 3)
345 East 47th Street
New York, NY 10017
Identifies minority high school
students with the potential for
engineering and motivates these
students to prepare for col-
lege, provides computer print-
out of high school names and
addresses
.
Source Description of Program
Mr. Garvey Clark
The National Fund for
Minority Engineering
Students
220 East 42nd Street
Suite 3105
New York, NY 10017
(212)867-1100
Mr. Roy B. Cowin
Executive Director
JETS, Inc.
(Junior Engineering and
Technical Society)
345 East 47th Street
New York, NY 10017
(212)644-7690
Minority Introduction to
Engineering (MITE)
c/o Roy B. Cowin
345 Est 47th Street
New York, NY 10017
( 212)644-7690
National organization respon-
sible for raising and distri-
buting financial resources
necessary for the improvement
of minority access to engineer-
ing .
Organizes clubs for high school
students interested in engi-
neering and technology
Partially finances ECO—
a
one- two week summer program for
junior and senior high school
students intersed
ing
.
in engineer-
STUDENT PROFESSIONAL ORGANIZATIONS ON THE COLLEGE
LEVEL FOR MINORITY GROUPS STUDENTS
National Society for Black Engineers
P.O. Box 7252A
St. Louis, Missouri 63101
Mr. Manuel Castro, President
Mexican-Araer ican Engineering Society
P.O. Box 41
Placenta, California 92670
Mr. Raul Alvarado
Society of Hispanic Professional Engineers
P.O. Box 87, Main Office
Los Angeles, California 90053
Mr. Angel Rivera, President
Society of Spanish Engineers and Planners
c/o Chemico—Air Pollution Control Corporation
One Penn Plaza
New York, New York 10001
( 212)239-5300


